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|.8:|CN | 2B:0! 439E+02| 5.03E+02 1PO4-3 | 220E+03!b/d 2.05E-10]  1.07E+13 296E-13

6 |Co - B58.Bj BABE+01[ 1.70E+02 60Co - 7 1.09E+02{Cild 4.21E-12| 2.5BE+13] 346E-14
1.7 Mo 050! 4.83E+01 2.458+02 Bi+3 T.94E+01 b/ - 2.680E.12" 2.95E+13| 4.37E-14]
1-8|Rh 102.81°9.02E+00| 4.90E+01 1Zeva 3.65E+02 |ib/d A.B0E-11] 220E+13] 113E-14] §
L9-18p 121.71 4.92E401 316E+(7 142580 [ 4.16E+02.Cid. f45E-11]  2.80E+13] 5.76E14]

"1 1018e 78.9]: 4. 70E+01] 1 GBE+02 F  8.93E+021b/d B.O2E-11] 1.38E+13] 7.45E.14
11180 - 118.7] 3.11E.01] 1.85E+00] 112650 | 2.18E+00/Ciid 8.32E-14| 2.82E+13] 3G1E-18
4121Ts 4809 1.18E+00| 1438401 - Zred 3:65E+02 1b/d Y.B0E-11| 2.29E+13| 2.60E-15
i3 2043 1.67E+01] 1.70E+02 Fe | 6O3E+021b/d 502E-11] 1.38E+13| B.4BE-14 ]
R 238.0/:4.20E+02]-5.27E+03 234U -5,.80E-02/Clid ' 3.83E-15]  1.51E+13) 1.836-12
FRLE 50,9, 4.48E+00]:1.21E+01 1Bi+3. .| 7.94E+01]lb/d -2.60E-12] 2.85E+13; 2.15E15
LW 183.8) 9.31E+00; 9.03E+01] [Ze+4 1 3.65E+02/1b/d 1.60E-11] 2.28E+13) 208E-14
ST 88.9] 1.28E+07| 6.03E+01 G0Sr “140E+05|Ciid 3.06E.08] 3.B1E+13] 8.78E-15
AR T 1BghrICHd - T N
- {19 [106Ry 106! 2.57E+10{ - 1.67E+G1 {F- VB.O3E+02ilb/d ‘B.02E-11  1.38E+13] 1.21E-12
. 1:20:1113mCd 113! 8.01E+10| 5.20E+01 iCd#2 247E+02]Ibid 1,36E-11] ~ 1.83E+13] 2.85E-12
m;- 13405 4341 1.86E+10| 1.20E+01 137Cs ~ | 926E+04|Clid ~  451ED9  205E+13| 5.86E-13]
1221137mBa 137| 1.93E+13] 1.25E+04 137Cs | 9.26E+04|Ci/d 451E-09  2.05E+13| 8.106E-10
123 [226Ra . 226] 8.98E+05] 5.81E-04] Zr+4 | 3.65E+02Ibid 160E-11]  2.20E+13| 2.54E-17
T2al227Ac 227, 453E+00] 2.04E+00| Zrvd [ 365E+021ib/d 1.60E-11] 2.29E+13; 1.28F-13
1251228Ra 228| 9.37E+081 6.08E-01 B Zred | 3BAE+02Ib/d C1BOE-11].2.28E+13 2.86E-14
1 261220Th 2291 3.91E+07 2 B3EG2 T 2a%Th 1.0BE-02 Cid 528161 1.99E+131 1.27E-15
4 271231Pa 231; 9.96E+09] 6.46E+00 Zri4. B3.65E+0211b/d AB0E-11]- 220E+13, 2.82E.13
12812320 - 232 8.01E+08: 5.20E.01 2330 | 4.00E:02/Cild 4.B67E-15, {.05E+13] 4.05E-14
[ 291242Pu 242{ BABE+06 5.50E-03 241Pu | 2.36E+02ICild 6.24E-12] 378E+13] 145E-16
[ 361243Am 243 2.33E+0B| 1.51E-01 241Am | 9.67E+02ICild 2.55E-11]  3.79E+13] 3.9BE-15
31:|50N 59| 1.34E+10| 8.68E+00 83N B5.99E+01|Ci/d 2.02E.42] 2.96E+13| 2.93E-13
1321795¢ 79) 7.42E+081 4.82E-01] Fe B.83E:+02 Ib/d BO2E-11) 1.38E+13] 340E-14
133190Y 901 2.19E+14: 1.42E+05 190Sr 1.10E+05[Ci/d 3.0BE-08] 361E+13] 3.93E-09 -
1341937 93! 3.22E+10] 2.00E+01 Zr+4 3.65E+02]1b/d 1.60E-11] 229E+13 9.12E-13 |
35193mNb 63 2.00E+10] 1.88E+01 Zrvd 3.65E+021b/d 1.80E-11] 229F+13) 89348
36 {242Cm 242 9 55E+08| B.A9E-01) 243Cm | 3.22E+01/Cid 1.22E-12] 2.64E+13] 2.34E-14

ADFRPO1-PVP12



' : o CALCULATION'BHEET ' PROJECT: WTP
BY: €. Berrios ' _ JOB NO.- 24590

DATE: 03/13/03 : ' CALC NO.: 24590-WTP-MAC-FRP-00003
s S - SHEETREV: A
SUBJECT: Integrated Baseline Emissions Report Non-SSFM Represented Constituents Emissions Rate Estimation SHEET NO.: 68
T A B, .1 _C g | E F G H T 3 K] L M
-4 ?ah!s-B:-‘iZPJVﬁ.Caicuiaﬂm" E B ' _ -
L2 _ _iTotalfeed) . i Represeniaﬂves PJVi1 |Abated P1- PJMfRF—‘ﬁ -
1.8 Non‘Rep Const (MW molfhr. - libid , FeedRatel ~  Rale = - |PF . . INon-Rep Const {glsec} ]
i4 4:iBe - o800 5A5E+01 2458401 Zrd 3.65E+02]lb/d "2.255—08,1'.625-%10 F93E12
1.8 1CN - -26.0| 4.30E+02| 8.03E+02 PO4:3. | 2.20E+03 Ibid 1.87E07] 112410 2.83E-10 _
4.8 100 ] - 88:91: 5456401 1.70E+02 - 180Co . 1.09E+02:Cild 6.60E-09/ 1.65E+10] 5.42E-11
17 1Mo 65.9] 4.83E+01] 2.45E+02 B3 o 7.94E+01(ibd - 5.24E-09: 1.51E+101 B:50E-11
1. 8.iRh 102.9:-9.02E+00 | 4.90E+01 Rk 3.65E+02\ib/d 2.25E-08! 1.62E+10 1.59E-11
9186 1217 4.92E+07] 3.16E+02 1255b  |4.19E+02/Cild | 2.79E-08| 1.80E+10] 1.11E-10]
[d0lSe 78.8] A.70E+01] 1.98E+02 F- 6.93E+02]ib/d 6.82E-08 1.02E+10| 1.01E410] T
11118n BT S 1E-01.1.95E+00 1285n | 2018E+0D:CId 1.50E-10| 1.45E+10| 7.08E-13]
tq2lta. 180,81 1.48E+00 1.13E+01 | 2Zevd - 365E+02ilbid. | 2.25B<081 1.62E+10! 386E-12
FEED o 1 20431 1.5TE+01 1.70E+02 F- B.93E+02ilbid 1 8,82E-08] 1.02E+10]: 8.79E-11
4. 344U ._238.0] 4:20E+021 S27E+03 = 1234 - 5.80E-02/Cild 4.24E-12) L3TE+1G] 2.03E-08
E 50.5! 4.48E+00| 1.21E+01 Bi+a 704E+01(Ibid | 5.24E-00 1.51E+10/ 4.19E-12
3.164W 18281 9.31E+00| 9.03E401 Zre4 | 3.85E+02|ibid’ L 2.25E.081 1.62E+101-2.936411
1171y -88.9, 1:28E+01| B,03E+01 o 80sr 1.10E+05Cid B.80E-06! 1.62E+10 - 1.85E:11
3181 S AT I - _ o e
“1.191108Ru . 108 2.57E+10 1:87E+01 o Ee -|.6.93E+02 bid | °6.82E-08] 1.02E+10 - 1.84E-08] o L
SRATIdmed . 1130 BOTE+10:5.208+01 Cd#2. 247E+021b/d 206E-08: 1.20E+1D] 4.24E-09; i
124:1184Cs 134 1.8BE+10] 1.20E+D1 370 GZBE104:CId . . 7.5BE-06) T.2ZE+101 ' 0.BEE1D
122 1157mBa - 1371 1.93E+13| 1 25E+04 T187Cs . | 9.26E+04 Cild 7.58E-06] 1.22E+10| 1.03E-06
1221226Ra 226 BOGEHD5| 5.RIED4 24 3.65E+02!1b/d 2.26E-08/1.62E+107 3.58E.14]
|24 1227A0 ) 227 453E+00 2.94F+00 . JZred4s - 38BE+02 b/d 1 295E-08| 1.62E+10 181E-10
25|228Ra 228 9.37E+08]  6.08E-01] Zr+d _ 1365E+02]loid  2.25E-08| 1.62E+10] 3.74E-11
126.1220Th 2291 391407 2.63E-02 1232Th - 1.08E:02,Ciid 7.05E-13; 1.50E+10: 1.60E-12
#271231Pa 2311 9.98E+091: 8 4B6E+00 ared - - 3.85E+021Ib/d- 22508, 1.82E+10] 3,9BE-10
2812320 232 8.01E+08, 5.20E-(1 _ 2334 1 4.90E-02iCi/d 1 4.23E121. 1.16E+10} 440E-11
112812420y 242] 848E+06| 5.50E-03 241Pu | 2.30E+021CHG {1 1T43E08] 1.86E+10! 3.32E.13
130 12434m - 243 ZISEFOB! 1.51E-01 _[241Am 1 BBTEFDZICIG . 5.84E-08] 1.66E+10! '9.12E-12
31 50Ni & 551 1.34E+10} 8.68E+00 B3N B5.00E+01Ciid 393E-09| 1.52E+10, 5.70E-10
132 j748e 7O TAZE+QOB] 4.82E-01 Fe §.83E+02 bid 0.82E-08! 1.02E+107 4.74E-11
ﬁiﬁﬂ‘f : -80/-219E+14! 1.42E+05 908r 1.10E+05/Cid 6.80E-08] 1.62E+10; . B.7T4E-06
34193Zr | 93 357E+10 2.00E%01]  |Zr+4 FB5E+02 lord 2.25E-08| 1.62E+10 1.28E-00
| 35]93mNb 93] 2.90E+10] 1.88E+01 1Zred “3.65E+02 ib/d 2.25E08) 1.82E+10, 1.1BE-00
136242Cm 2421 9.55E+08 1 6.19E-01 1243Cm | 3.22E+01 .Cid 1.84E0811.66E+10] 374E11

ABFRPO1-PIVTY



PROJECT; WTP

_ CALCULATION SHEET

BY: E. Berrios - -JOB NO.: 24590
BATE 031;3;03 | CALC NO.: 24580-WTP-M4C-FRP-00003

. . : - 'SHEET REV: A

SUBJECT !ntegrafeci Baselme Emsssrons Raporé NomSS?M Represemed canstituems Emissions Rate Esﬁma!mn  SHEETNOQ.: 87
| B ¢ 1o [ € [F T T K M
T i‘rab:e Bﬂa vazs Calcwaﬁm o ' - - N

21 [Total feed G : Re;:resemaﬁves VP26 Abated LAW OFFGAS ‘
':3*"59'*‘?*95380:15# W melir - Td T | IFeed Rate| . Rale . - |PF - - -|Non<Rep Const (gisec
T4 18 90| 5.15E+011:2.45E+01 | Zrd - | 3.65E+02 Ibid 1.37E-07] 2.67E+09| 4.82E-11 o

5 iGN 260 4.30E+02] 5.03E+02] IPO4-3 1 2,20E+03Ib/d -1.80E-10| 1:23E+13] 2.58E-13

6.|Co 58.9] 545E+01] 1.70E+02 60Co. | 1.09E+02/Cid 5.07E-10] 2.14E+11] 4.16E-12 _
17:1Mo 95.9] 4.83E+011 2 45E+02 Bi+3 | 7.94E+01/lb/d | 7.74E-09] 1.:03E+10] 1.26E-10

8 {Rh 1029 9.02E+00] 4.90E+01 Zr+d. 3.65E+02ib/d 1376071 287E+09| 0B4E-11

Bish 12171 4.92E+01-316E+02 12580 1 419E+02/Cid | B.SBE-U8 4.90E+08] 3.40E-10
1101Se 78.9 4.70E+01] 1.06E+02 F- 1693E+02|lb/d ~ 2.05E-06) 3.37E+08] 3.05E-09
111180 118.7] 3.11E-01] 1.95E+00 126Sn [ 2.18E+00|Ci/d 3.26E-11]6.69E+10] 1.53E-13

12173 18081 % ABEH00; 1ABESDT) I2r+d 3.85E+02)ibid 1.37E-071 267E+09) 2.23E-11
FEEY UM .204.3] 1.57E+01-1.70E+02] F- . 6.93E«02/lbid ' 2,08E-08 337E+08] 2.65E-09

1410 _238.01-4.20E902] 527E+03] 2340 | 5.80E-02/Ciid | 1.30E-12] 4.45E+10 B2AE-10
18]V - 50.91 4.48E+00] 1.21E+01 -|Bi+3 704E+G1/lb/d | 7.74E-00; 1.03E+10| G.1BE-12 ]
1161w 183.8 0.31E+00] 9.03E+01. 2red 3B5ESOZ)Ib/d ! 1.37E07 267E+08) 178E-10] .
14Ty B8.9] 1.28E+01! 6.03E+01 1808r - [ 1.10E+05/Ci/d -3.522-{3? 353&:%1:&; 1.01E12 I
148 _ |Bofhr . Cid R s ~
‘1 191106Ru 106] 2.57E+10) 1.67E+011. F- B8.83E+0211b/d - ) z.oes'eos 337E+os 4.96E-08]

20 1113mCd 113 8.01E+101'5.20E+01 ICde2 12.47E+D2bid T B52E-07| 447E+08| 1.16E-07

211134Cs - 134} 1.86E+10| 1.20E+01 1137Cs | '9.26E+04|Cild C322E08| 2BEE+12] 4.19E-12

22 1137mBa 137 1.93E+13] 1.25E+04 -1437Cs |1 9.26E+04/Ci/d 3.22E.08| 2.88E+12] 4.36E-09

23 |226Ra 226) 8.96E+05] 5.81E-04 Zr+4 385E+02]ibld 1.37E-07|.2.67E+00 2ZATEA3]-

241227Ac 227 4.53E+09 2.04E+00) |Zr+d  36BE+02[ibid 1.37E07, 267E+08] 1.10E-09]_

25 |228Ra 228 S.37E+08| 6.08E-01 1z 3.65E+02]Ib/d 1.376-07] 267E+08] 2.27E-10 i

26 1229Th 229] 391E+07] 2.53E-02 12327Th 1.056-02/Cild 1.21E-13! 8.73E+10| 2.90E-13 .

27 1231Pa 231 9.96E+09, 6.46E+00 1Zred 3.65E+02!1b/d 1.37E-07 2.67E+08] 2.42E-09

2812320 . 232I BOTEF08 B.20E-011 233U 4.80E-02iCi/d - 2.24E-12] 2.18E+101 2.38E-11

29 1242Pu 2421 848E+06] B.50E-03 241Pu | 2.36E+02/Cifd. 2.36E.11] 1.00E+13] 5.49E-16 ]

30 1243Am 243 2.33E¥08!" 151E-01] 241Am | G67E+02|Cid | BAGE-11] 1.19E+13| 1.27E-14]

3seNT 59 1.34E+10, 8.68E+00 63N | 5.89E+01/Cild "3.96E-09. 1.51E+10| 5.74E-10

32795e 18| 7.42E+08! 4.82E-01 F- 6.93e+02 lo/d Z.06E08| 3.37E+08] 1.43E-09/

33190Y 90! 2.19E+14] 1.40E+05 g0Sr 1.10E+05,Cild “3.52E-07| 31BE+11] 4.52E-07

341937 93 3.22E+10) 2.00E+01 Zr+d | 3.65E+D2Ib/d 1.37E-07| 267E+09] 7.61E-08
{35 [93mNb 93| 2.90E+10] 1.88E+01 Zred 3.85E+02 |Ib/d 1.37E071 267E+09! 7.03E-09

36 |242Cm 2421 9. 55E+08] 6.19E-01 243Cm | 322E+01.Cid 2.18E-13] 1.47E+14] 4.20E-15

ABFRPO1-LVP28



CALCULATION SHEET

PROJECT: WTP

ABFRPO1-HOP33

. BY:E. Berios - JOBNO.: 24590
DATE:03/13/03 CALC NO.: 24590-WTP-M4C-FRP-00003
BT N ‘ : ‘ : SHEET REV: A

- SUBJECT: Integrated Baseline Emissions Report Nen-SSFM Represented Constituents Emissions Rate Estimation - SHEETNO.:68
1L A T 7B | € 1 b T BT F T 6 H [ J_ K M

1 "faz;le 8«14 a»:opas Calculation. - - o - o

2 1Totalfesd | Representatives - HOP33 | Abated HLW. OFFGAS.

- 3:INon-Rep Const (MW Imolthe - jibld- Co Feed Rats| Rate PF - |Non-Rep Const (ngec -
1.4 1Be —9.0] 5.15E+01] 2.45E+01] 12Zrt4 3.65E+02]ibid | '2.21E-10] 1.65E+12| 7.80E-14 -

15 ICN 26,0} 4.39E+02| 6.03E+02 PO4-3 | 220E+03|Ib/d | 2.656-13] 8.31E+15| 382E16

16100 5891 545E+401] 1.70E+02 80Co . 1.08E+D2/Cid | 4.22E-10) 2.58E+11] 3.46E-12

7 1Mo 85,97 AB3E+01] 2.45E+02 _|Bi+3 7.94E+01]Ib/d 4.37E10] L.B2E+11] 7.08E-12
- B.iRA 102.9| 9.02E+00 4.90E+01 Zrvd 1 3.65E+021b/d -221E-10] 1.656+12] 1.56E-13

LLese 121.7| 4.82E+01) 3.16E+02 I125Sb | 4:.19E+02Cild _4.35E.08] B.65E410] 1.72E-11] )

~110/8e 789/ 4. 70E+01] 1966402 F- 7 6 03E+02 Ibld 4.85E412] 1.43E+14] 721E15
IR 118.7| 311E-01] 1.95E+00. {12650 | 2.48E+006|Ciid 1.16E-12] 1.87E+12] 5ATE-15

“11217a 180.8] 1.18E+00 1.13E+01 1Zr+4 3.66E+021Ib/d | 2.21E-10] 1.65E+12; 3.80E-14|
£43]T 204.3 1.67E+01 1.70E+02 IF- 1 6.93E+02 ihid 4,85E-12| 1.43E+14] 6.25E-15

ENail0) 238.0 4.20E+02| 5.27E+03 12340 | B.BOE-02iCiid 261E-14] 2.23E+12] 1.25E-11

T15 1V 50.0| 4.48E+00, 1.21E+01 Bi+3 7.94E+01 ib/d _4.37E-10] 1.82E+11] 340E-13
116 W 183.8{ S 31E+C0] D.03E+0T 1Zr+4. 3.65E+02 b/ 2.21E-10] 1.65E+12] 2.88E-13
Py 88.9! 1.28E+01 8.03E+01 S08r 1. wt-:ws Cild 1.52E-07| 7.28E+11] 4.35E-13] B

‘119]106Ru 106] 2.57E+10 1.67E+01 F- GO0 | AEEETZ 1AM AA7EA3 |

120 |113mCd 118] 8.01E+10/ 5206407 1Cd+2 247E+02]ibid -4.70E-0B| 5.25E+10] 9.91-10]

A ZTH34Cs 1341 1.86E+101 1.20E+01 ) 1137Cs [ O26E+04|Cid 2.22E-06| 4.17E+10] 2.8BE-10; B

[2213TmBa 137].1.93E+13) 1.25E+04 137Cs | 9.26E+04[Cild 2.22E-06] 4.17E+10| 3.00E07[

{231226Ra -~ 226| 8.96E+05! 5.81E-04 Zrvd- |- 3.65E+02 ibld 2.24E-10] 185E+12| 3.52E-18

1 241227Ac 2271 4.53E+09| 2.94E+00 Zred I 3BBEH02 1b/d 2.21E-10; 165E+12| 1.78E-12!

‘1 25]228Ra. 228/ 9.37E+0B! 6,08E-01] Zrd 3.65E+02 fb/d (2.21E-10) 1.65E+12] 3.68E:13

-1 261220Th 229 3. G1E+07, 2.53ED2 1232Th  T1.05E-02(Cild B.04E-15] 1.75E+12 1.45E-14
31@33?3 2311 9.96E408|:6:46E+00 Zred. 3.65E+021ib/d 2.21E-100 1.65E+121 3.91E-12

1282320 232 8.01E+08| 5.20E01 233U | 4.90E-02/0id .9.27E-15 5.29E+12  O.83E-14
29 [242Py 242 8.4BE+08! 580E-03 1241Pu_ | 2.38E+02|Cifd “1.6BE-10! 1.43E+12]. 3.85E-15
1 301243am 243! 2.33E408] . 1:51E-01 241Am 1 9.67E+02|Cild B.77E-10 1.43E+12] 1.06E-13
31 150Ni 59 1.34E+10{ 8.88E+00 63Ni 5.89E+01/Ci/d _2.76E-10] 2ATE+11] 4.01E-11
32 17088 78| 7.42E+08| 4 82E-01] E- 16.93E+021b/d 4.85E92] 143E+14] 3.37E-15

L93180Y 90 2,19E+14] 1.42E+05| 1808r | 1.10E+05 Cild 1.82E-07 7.28E+11] 1.95E-07
341032r 93 3.22E+10| 2.09E+01 Zred 3.65E+02ibld 2.21E-10] 1656+12 1.26E-11
35193mNb 03| 2.60E+10] 1,8BE+01] Zrvd 3.65E+02 Ib/d 2:21E-10] 1.65E+12] 114E-11]

36 |242Cm 242| 9.55E+08] 6.19E:01 243Cm 39501 [Ciid 226E-11] 1.43E+12] 4.34E.13



‘BY: E. Berrigs: -

CALCULATION SHEET

PROJECT: WTP
JOB NO.; 24500

DATE: 03/13/03 CALC NO.: 24580-WTP-M4C-FRP-00003
L T . - _ SHEETREV: A
-SUBJECT: Infegrated Baseline Emissions Report Non-SSFM Represented Constituents Emissions Rate Estimation 'SHEET NO.: 68
A 1 B [ ¢ 1 b 1 E | F _*G oK R _J_ K Lo M
i1 Table &15 PJVM Caiculaﬂdrs R L L ' L
R Total foed ' Rep:esantatwes . PN Aixaiad HLW PIM -
18 &on-Rep Const MW - smalthr - ibld. - . FeedRate! Rate = {PF. - " 'N(m-Rep Coﬂsi (Q(sec o
1418e- Jo a0 -5;155{-6? ‘245E+01 Zr-M 3.85E+021ib/d 1.86E-13| LOTE+15] 6.55E:17 :
1.5 CN . 26.014:39E+02| 6.03E+02 1PO4-3 | 2.20E+03iIbid 1.90E-13] 1.11E+16] 2.86E-18]
1:64Ce 58,0 545E+07) 1.70E+02/ 60Co $O8E+02|Cig | 5.73E-14| 1.90E+15; 4.70E-16
LMo -~ 859, 4.83E+01] 246E402 +Bi+3: L84E+01IBM 1 3.B3E-14| 207E+151 621E161 i
T81Rh L A02.8) G02E+400) 4. 80E+01 Zrid 3:65E+02,ib/d 1.BBE-13| LO7E+15 - 1.31E-16
$.18b 121.71:4.92E+401. 3.16E+02 $258b 4.19E+02/1CVd 1 1.89E-13] 2.11E+15 7.89E-16]
16iSe 78:94.70E+01 1.86E+02 F- 683402 ibid "348E-131 2:20E+15 4.68E-16
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1 Objective

The objective of this calgulation is to updatc: the Steady State Flowsheet Model (ACM) feed vector for the updated
revision of the Integrated Emissions Baseline Report for the River Protection Praoject Waste Treatment Plant (Cook
2001).

2 Inputs

2.1  Design Inputs

Rev. 1 of the Emissions Report (Cook 2001) recommended that the highest concentration of the constituents be
used in the feed vector in order to obtain a bounding emissions estimate for the Waste Treatment Plant (WTP). The
feed vector used was based on several sources which included the Tank Farm Contractor Utilization Plan
(TFCOUP), the Best Basis Inventory (BBI), and the Aspen model. It was decided by the Emissions Feed Vector
Task team that only one source of information should be used to determine the feed vector, It was agreed that this
source is the BBI data (CCN# 044663). It was also decided that tanks to be evaluated to derive the feed vector are

those scheduled to be processed during Phase I as stated in the System Plan Run 1C document (Allen 2002). The
tanks in scope are:

LAW

AP-101 supemnate

AZ-101 supernate

AZ-102 supernate

AN-102 supernate

AN-104 dissotved solids {salt cake) and supernate
AN-107 supernate
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AN-105 dissolved solids (salt cake) and supernate
SY-101 supemnate
AN-103 dissolved solids (salt cake) and supernate
AW-101 dissolved solids (salt cake) and supernate
AP-104 supernate

* o & @ @

HLW

AZ-101 solids

AZ-102 solids

AY-102 solids

C-106 solids

AY-101 solids

C-104 solids

8Y-102 solids

C-107 solids

AW-104 solids (sludge portion only)

¢ & & 5 ¢ & 5 » O

Inventory from each tank is located in the BBI website http://twins.pnl.gov:8001/data/datamenu.htm. The

inventory is located under the subject area called Best Basis Inventory

Part of this calculation requires comparing BBI results to contract maximums. For the LAW feed, the following
Statement of Work (SOW) maximums, based on the WTP Statement of Work (DE-AC27-01RV14136)

Specification 7, Tables TS-7.1 and T8-7.2, were used:

LAW Contract Maximums

Chemical Analyte moY¥/mol Na

Al 2.5E-01

Ba 1.0E-04

Ca 4.0E-02

Cd 4.0E-03

Cl 8.9E-02

Cr 2.0E-02

F 2.0E-01

Fe 1.0E-02

Hg 1.4E-05

K 1.8E-01

La 8.3E-05

Ni 3.0E-03

NO, 3.8E-01

NQ,3 8.0E-01

Pb 6.8E-04

PO, 1.3E-01

SO, 7.0E-(2

TIC as COy 3.0E-01

TOC as oxalate 5.0E-01

U 1.2E-03
Radionuclide Bg/mol Na

PROJECT: RPP-WIP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: 0A
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Chemiical Analyte mol/mol Na
TRU* 4.8E+05
PCs 2.0E+10
Sr 8.0E+08
“Te 7.1E+06
®Co 3.7E+05
PiEy 4.3E+06

SHEET REV: 0A
SHEET NO.: 4

* TRU is defined as alpha-emitting radionuclides with an atomic number greater than 92 with half-life greater than

10 years.

For the HLW feed, the SOW maximums are based on grams per 100 grams of non-volatile waste oxides. SOW
maximums are available for various non-volatile ¢lements, volatile components, and radionuclides. The HLW
SOW maximums, per the WIP Statement of Work (DE-AC27-01RV14136) Specification 8, Tables TS-8.1, TS-8.2,

TS-8.3, and TS-8.4 are:

HLW Non-Volatile Elements SOW Maximums

Maximum Maximum
Non-Volatile Element | (grams/ 100 grams waste [ Non-Volatile Element | (grams / 100 grams waste
oxides) oxides)

As 0.16 Zn 0.42
B 1.3 Ag 0.55
Be 0.065 Al 14
Ce 0.81 Ba 4.5
Co 0.45 Bi 2.8
Cs 0.58 Ca 7.1
Cu 0.48 Cd 4.5
Hg 0.1 Cr 0.68
La 2.6 F 3.5
Li 0.14 Fe 29
Mn 6.5 K 1.3
Mo 0.65 Mg 2.1
Nd 1.7 Na 19
Pr 0.35 Th 5.0
Pu 0.054 Ni 24
Rb 0.19 P 1.7
Sb 0.84 Pb 1.1
Se 0.52 Pd 0.13
Sr 0.52 Rh 0.13
Ta 0.03 Ru 0.35
Tc 0.26 S 0.65
Te 0.13 Si 19
Tl 0.45 Ti 1.3
A4 0.032 U 14
W 0.24 Zr 5

Y 0.16
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HLW Volatile Components SOW Maximums
Volatile Components Maximuzm
(grams / 100 grams waste oxides)
Cl 0.33
co,* 30
NO, 36
NO, . (total NO,/NQ,) as NO;
TOC 11
CN 1.6
NH, 1.6
HLW Radicnuclides SOW Maximums -
Radionuclide Maximum Radionuclide Maximum Radionuclide Maximum
(C/100 grams (Ci/100 grams o (Ci’100 grams
waste oxide) waste oxide) waste oxide)
3H 6.5E-05 1291 2.9E-07 237Np 74E-05
14C 6.5E-06 137Cs 1.5E+00 238Pu 3.5E-04
60Co 1.0E-02 152Eu 4.8E-04 239Py 3.1E-03
90Sr 1.0E+01 154Eu 5.2E-02 241Pu 2.2E-02
NTe 1.5E-02 155Eu 2.9E-02 241Am 9.0E-02
1255b 3.2E-02 233U 9.0E-07 243+244Cm 3.0E-03
126Sn 1.5E-04 235U 2.5E-07

For the purposes of charge balancing the feed vector, the following element charges were used. Only the elements
tracked on the Steady State Flowsheet Model were charged balanced. Charges are based on the CRC Handbook
71%* Edition (CRC 1991).

Component Charges
Component Charge Component Charge Component Charge
Ag 1 NO, -1 137Cs 1
Al 3 NO, -1 14C 4
As 5 OH 5 151Sm 3
B 3 Oxalate =2 152Eu 3
Ba 2 Pb 2 154Eu 3
Be 2 Pd 2 155Eu 3
Bi 3 PO, -3 232Th 4
Ca 2 Rb 1 233U 6
Cd 2 Rh 3 234U 6
Ce 3 Ru 4 235U 6
Cl -1 St 3 236U 6
CN -1 Se 4 237Np 4
CO; -2 Ta 5 238Pu 4
Co 3 Si 4 238U 6
Cr 3 S0, -2 239Py 4
Cu 2 Sr 2 240Pu 4
F -1 Te 4 241Pu 4
Fe 3 Th 4 241Am 3
Hg 2 Ti 4 243Cm 3
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Component Charge Component Charge Component Charge
K 1 Tl 5 244Cm 3
La 3 v 3 3H i
Lt 1 W 6 60Co 3
Mg 2 Y 3 63Ni 2
Mn 4 Zn 2 90Sr 2
Mo 6 Zs 4 99Tc 7
Na 1 1255b 3
Nd 3 1265n 2
Ni 2 1291 -1

For the radionuclides, the activity per mole ratios used during charge balancing were based on the Tank by Tank
Feed Composition for Steady State Mass Balance calculation {Capps 2002). Only the ratios for the radionuclides
used during the charge balance process were used. The activity per mole ratios are:

Radienuclide | Ci/kmol | Radionuclide Ci/kmo}
1258b 1.30E+08 237Np 1.67E+02
126Sn 1.43E+03 238Pu 4 08E+06

1291 2.28E+01 238U 8.00E-02
137Cs 1.19E+07 239Pu 1.A8E+04

14C 6.26E+04 240Pu 545E+04
151Sm 3.97E+06 241Am 8.26E+05
152Eu 2.64E+07 241Pu 2 ARE+Q7
154Eu 4.16E+07 243Cm 1.23E+07
155Eu 7.53E+07 244Cm 2.62E+07
232Th 2.55E-02 3H 2 90E+07
233U 2.25E+03 60Co 6.78E+07
2340 1.45E+03 63Ni 3.57E+06
235U 5.08E-01 90Sr 1.24E+07
236U 1.52E+01 99Tc 1.68E+03

Molecular weights of components were based on the CRC Handbook 71 Edition (CRC 1991). These Lare:

Analyte MW Analyte MW

g/mol g/mol
Ag 107 8jNO2 46.0
Al 26.9INO3 62.0
As 74.9|0H 17.0
B 10.8Oxalate - 88.0
Ba 137.3{Pb 207.2
Be - 9.0|pd 105.4
Bi 208.9|PO4 94.9
Ca 40.0|Pr 1409
Cd 112 4|Rb 85.5
Ce - 140.1iRh 102.9
Cl 35.4|Ru 101.1
CN 26.0{Sb £21.7
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Analyte MW Analyte MW

g/mol 1 g/mol
Co 58.9|Se 78.9
Cr 51.9|Si 28.1
Cu 63.51S04 96.1
F 18.9|Sr 87.6
Fe 55.81Ta 180.9
He 200.6{Te 127.6
K 39.1{Th 232.0
La 13891 Ts 479
Li 6 9|TIC as CO3 60.0
Mg 24 3iTl 2044
Mn 54.9|U(total) 238.0
Mo 95 9|V 50.9
Na 22.91W 183.9
Nd 144.2|Y 88.9
NH3 17|Zn 65.4
Ni 58.7|Zr 91.2

2.2  Criteria

The foliowing criteria were used in this calculation to develop the emissions feed vector:

e Constituents feed quantity selected is the highest value from all the tanks evaluated.

¢ SOW maximums shall be selected for all constituents that the SOW indicated has a maximum. Otherwise the
BBI information is used.

e The LAW transuranics are defined as: *"Np, ®*Pu, *°Pu, *Pu, ' Am, *'Pu, *’Cm, 2Py, 2’ Am, **Cm, and
*Cm, per the contract specifications.

» For the HLW feed contract maximum calculations, the non-volatile compounds are all those in the feed except
Cl1, CN, F, NH;, NO,, NO;, OH, oxalate, PO,, SO,, and CO;.

3 Background

The previous emissions profiles for the Waste Treatment Plant (WTP) have been based on a feed vector generated
from various sources. For the profile generated in the Integrated Emissions Baseline Report for the River
Protection Project Waste Treatment Plant (Cook 2001), the feed vector was based on data from the Best Basis
Inventory, data from the ACM model, and the TFCOUP Rev. 2.

In March 2002, an update to the emissions profile was generated and can be found in the Integrated Emissions
Baseline Report Update (Berrios 2002). The feed vector for this profile was based on a comparison between what
was used in the Integrated Emissions Baseline Report for the River Protection Project Waste Treatment Plant
(Cook 2001) and data from the TFCOUP Rev. 3a. The highest constituent concentrafion between the two sources
was selected as the preferred feed quantity. B :

In May 2002, an Emissions Task Team was developed to resolve issues pertaining to the basis of the WTP
emissions profiles. This team was comprised of personnel from Process Engineering, Process Technology,
Environmental Safety and Health, and Research and Technology. One of the issues that required evaluation was
the feed vector (CCN# 034316). The required action for the team was to arrive to a commonly agreed feed vector
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for inorganic constituents that would be representative of the WTP feed yet be adequately conservative for
emissions estimates. The Emissions Task Team decided to maintain a single data source for developing the
emissions feed vector. This source is the BBL. Thus, the emissions feed vector requires to be updated. This
calculation artives at the new. feed vector to be used for fiture emissions profiles.

It should be noted that the BBI data was only retrieved for the tanks being processed during the Phase I of the WTP.
If at any point, the tanks to be processed through Phase I changes, this calculation will require to be updated.

4 Applicable Codes and Standards

No codes and standards were used in this calculation.

5 Methodology

The following methodology was used in this calculation.

5.1 LAW

* Data for the LAW tanks was obtained from the Best Basis Inventory on the web site
http:/ftwins.pnl.gov:8001/twins. htm. This data was downloaded on September 2002 and can be found in
Appendix C sorted by tanks. Units of this data are:

» Chemical Analytes: kg
» Radionuclides: Ci : .

+ For inventories that included supernatant and salt cake, both numbers were added together to get a total
constituent inventory.

. ® Chemical analyte weight was converted to moles by multiplying by 1000 grams/kg and dividing by the
molecular weight of the analyte in grams/mol. The maximum concentration in moles per constituents was then
selected, except for Na. Reason being that the low sodium moles will give the highest concentration when
based on mol/mol of Na.

Radionuclides maximum activity in Ci was selected per constituent,
Statement of Work maximums were used for constituents that had one specified. Otherwise, the maximum BBI
data was used.

* Once the new feed quantities were selected, they were charge balanced. For this process, only the constituents
tracked on the Steady State Flowsheet Model were charge balanced. If the final overall charge was positive,
then the amount of negative charges was adjusted to counteract the positive balance. If the final overall charge
was negative, then the positive charges were adjusted to counteract the negative balance.

* After the charges were balanced, the final feed vector was converted to the units used by the Steady State

Flowsheet Model. Chemical analytes were converted to a ratio of mol/mol Na and the radionuclides were
converted to a ratio of Bg/mol Na.

52 HLW

¢ Data for the HLW tanks was obtained from the Best Basis Inventory on the web site

http://twins.pnl.gov:8001/twins.htm. This data was downleaded on September 2002 and can be found in
Appendix D sorted by tanks. Units for this data are:

¢ Chemical Analyte: kg

+ Radionuclides: Ci
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For analytes that have several data points, these were added together to obtain a total inventory for the analyte.
Chemical analyte weight was converted to moles by multiplying by 1000 grams/kg and dividing by the
molecular weight of the analyte in grams/mol. The maximum concentration in moles per constituents was then
selected, except for Na. Reason being that the low sodium moles will give the highest concentration when
based on mols/mol of Na.

Radionuclides maximum activity in Ci was selected per constituent.

* Statement of Work maximums were used for constituents that had one specified. Otherwise, the maximam BBI
data was used. In order to determine to the SOW maximum, the amount of total nen-volatile oxides had to be
calculated. Once this number was obtained, the feed quantity required, per the SOW maximum, was
calculated. ‘ ‘ o

e Once the new feed quantities were selected, they were charge balanced. For this process, only the constituents
tracked on the Steady State Flowsheet Model were charged balanced. If the final overall charge was positive,
then the amount of negative charges adjusted to counteract the positive balance. If the final overall charge was
negative, then the positive charges were adjusted to counteract the negative balance.

» After the charges were balanced, the final feed vector was converted to the units used by the Steady State
Flowsheet Model. Chemical analytes were converted to a ratio of mol/mol Na and the radionuclides were
converted to a ratio of Bg/mol Na.

6 Assumptions

¢ For compounds with multiple valance states, the most common valance state (or state that is most appropriate
for high level waste) has been assumed.

e  Only WTP Phase I tanks will be processed with the new WTP 242 configuration. If at a later time, the feed
sequence for WTP changes and new tanks are added to the scope of the project, then this calculation will be
revised to include the inventories of the new added tanks.

7 Calculations

These calculations were performed with a Microsoft Excel® 97 spreadsheet on a Compaq PC workstation. A detail
calculation of each step is presented in this section for at least one constituent. The rest of the calculations are
presented mn the spreadsheets found in Appendix A for LAW and Appendix B for HLW.

71 LAW
7.1.1 Data Collection

The spreadsheet for the LAW portion of the calculation ‘can be located in Appendix A. Table A-1 shows the raw
data from the BBI for the chemical analytes in kilograms. This data was then converted to moles by multiplying by
1000 g/kg and dividing by the constituent’s molecular weight in g/mole. Silver is used as an example:

Ag: 20.9kg * 1000 g/ kg * 1 mole/ 107.9 g =194 mole Ag

Table A-2 shows the data in moles for all chemical analytes. The highest feed quantity for each constituent was
then selected except for Na. The reason being is that the lowest Na concentration would give the highest

constituent concentration based on moles per moles of Na (mol/mol Na). The last column on Table A-2 shows the
selected feed in units of mol.
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For the radionuclides, the raw data from BBI is presented in Table A-3. The maxunum activity, in Ci, per
constituent was sclected and is shown 1 the last column of the table.

7.1.2  Comparison with SOW Maximum

The selected chemical analytes and radionuclide feed quantities were then compared to the SOW maximums. For
constituents with SOW maximum, this amount was selected for their feed concentration. BBI calculated feed
quantity was used for all other constituents without SOW maximum. For chemical analytes, SOW maximums are
given in terms of mol/mol Na, therefore data was converted to these units to do the comparison. The chemcal
analytes amount in moles was divided by the moles of Na to obtain mol/mol Na. For example,

Ag

mol: 9.04E+02 moles

Na: 7.48E+06 moles

Concentration = 9.04E+02 / 7.48E+06 = 1.21E-04 mol/mol Na

The amount in mol/mol Na was then compared to the SOW maximum. Examples for aliminum and calcium are
shown below.

Al

mol: 8.07E+06 mol

Concentration = 8.07E+06 mol Al / 7.48E+06 mol Na = 1.08 mol/mol Na
SOW maximurn = (.25 mol/mol Na

Concentration selected = SOW maximum = 0.25 mol/mol Na

Ca

mol: 5.09E+04 mol .

Concentration = 5.09E+04 mol Ca / 7.48E+06 mol Na = 6.8E-03 mol/mol Na
SOW maximum = 4.0E-02 mol/mol Na '

Concentration selected = SOW maximum = 4.0E-02 mol/mol Na

For constituents without SOW maximums, the BBI feed quantity was used. Table A-4 shows the calculation for all
the constituents. The final selected amounts were then converted back to moles by multiplying by the total Na
moles (7.48E+06 moles) to facilitate the feed charge balancing.

For the radionuclides, the SOW maximum is given in terms of Bq/mol Na, therefore data was converted to these
units for comparison. The Ci amount was converted to Bq by multiplying by 3.7E+10 Bq/Ci and then dividing by
the moles of Na (7.48E+06 moles) to get the units of Bg/mol Na. Constituents without SOW maximums were kept
at the BBI feed quantity value. For example,

"*Ru: 3.05E-04 Ci * 3.7E+10 Bg/Ci * 1 / 7.48E+06 moles Na = 1.5 Bg/mol Na

The calculated amount in Bg/mol Na was then compared to the SOW maximum. If the SOW maximum was lower
than the calculated number, then the SOW maximum was selected. For constituents without SOW maximum, the
calculated value wag selected. Examples are shown below,

“'Cs: 5.65E+06 Ci * 3.7E+10 Bg/Ci * 1 / 7.48E+06 moles Na = 2.8E+10 Bg/mol Na
SOW maximum = 2.0E+10 Bg/mol Na
Concentration selected = SOW maximum = 2.0E+10 Bg/mol Na
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Table A-5 shows the calculation for 2ll the radionuclides, The selected amounts were then converted to Ci to
facilitate in the feed charge balancing. Conversion to Ci was dene by multiplying the Bg/mol Na by 1 Ci/ 3.7E+10
Bq and then by the moles of Na (7.48E+06 moles). For example,

'%Ru: 1.5t Bg/mol Na * 1 Ci/ 3.7E+10 Bq * 7.48E+06 mol Na = 3.05E-04 Ci

For the transuranics, the SOW maximum is given as 2 whole amount of 4.80E+05 Bg/mol Na. The LAW
transuranics are defined as 2"Np, **Pu, ®°Pu, *Pu, ' Am, *'Pu, *Cm, ***Pu, *’Am, **Cm, and **Cm. The sum
of ail these in Bq/mol Na were added together to determine the overall concentration (Table A-5 shows the amounts
of the radionuclides in Bg/mol Na). The summation is: '

S7Np = 2.75E+04 Bq/mol Na

8py = 7.27E+04 Bg/mol Na

#9py = 8.61E+H0S Bg/mol Na

#9py = 1,52E+05 Bg/mol Na

2 Am = 1.22E+07 Bg/mol Na

#'py = 3.58E+06 Bq/mol Na

*Cm = 3.08E+04 Bg/mol Na

py = 1.91E+01 Bq/mol Na

# Am = 5.00E+02 Bg/mol Na

*Cm = 2.56E+03 Bg/mo! Na

*Cm = 1.78E+04 Bg/mol Na

Total = 1.70E+07 Bg/mol Na

The total amount is higher than the SOW maximum, therefore the SOW maximum will be used as the feed
quantity. To calculate the feed guantity based on the SOW maximum, the total concentration was divided equally
between all the transuranics. This was done by dividing the feed quantity by the total feed quantity and then
multiplying by the SOW maximum.

2"Np = 2.75E+04 Bg/mol Na / 1.7E+07 Bg/mol Na * 4.80E+05 Bg/mol Na = 7.78E+02 Bg/mol Na

2*Pu = 7.27E+04 Bg/mol Na / 1.7E+07 Bg/mol Na * 4.80E+05 Bg/mol Na = 2.06E+03 Bg/mol Na

py = 8.61E+05 Bg/mol Na / 1.7E+07 Bg/mol Na * 4.80E+05 Bg/mol Na = 2.44E+04 Bg/mol Na

%Py = 1.52E+05 Bg/mol Na / 1.7E+H)7 Bg/mol Na * 4.80E+05 Bg/mol Na = 4.31E+03 Bag/mol Na

! Am = 1.22E+07 Bg/mol Na / 1.7E+07 Bg/mol Na * 4.80E+05 Bg/mol Na = 3 46E+05 Bg/mol Na

#'Pu = 3.58E+06 Bg/mol Na / 1.7E+07 Bg/mol Na * 4.80E+05 Bg/mol Na = 1.01E+05 Bg/mol Na

**Cm = 3.08E+04 Bg/mol Na / 1.7E+07 Bg/mol Na * 4.80E+05 Bg/mol Na = 8.72E+02 Bg/mol Na

*’Pu = 1.91E+01 Bg/mol Na / 1.7E+07 Bg/mo! Na * 4.80E+05 Bg/mol Na = 5.42E-01 Bg/mol Na

*Am = 5.00E+02 Bg/mol Na / 1.7E+07 Bq/mol Na * 4.80E+05 Bg/mol Na = 1.41E+01 Bg/mol Na

*Cm = 2.56E+03 Bg/mol Na / 1.7E+07 Bg/mol Na * 4.80E+05 Bg/mo} Na = 7.25E+01 Bg/mol Na

*Cm = 1.78E+04 Bg/mol Na / 1.7E+07 Bg/mol Nz * 4. 80E+05 Bg/mol Na = 5.04E+02 Bg/mol Na

To verify the calculation, the new concentrations were added together to make sure they matched the SOW
maximum. Total sum is 4.80E+05 Bg/mol Na which is the same as the SOW maximum.

7.1.3  Feed Charge Balance

Once the final feed quantities were determined, the feed was charge balanced. Only the constituents that are
tracked on the Steady State Flowsheet Model were charge balanced.

For the chemical analytes, the feed quantity in moles was multiplied by the charge to get the total constituent’s
charge. For example,
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Ag
9 04E+02 moles * 1 = 9.04E+02 moles

After all the charges were calculated they were added together. Table A-6 shows the charge balance calculation for
the chemical analytes. Constituents that have a charge of zero (0) are not tracked in the Steady State Flowsheet
Model. Total charge for chemical analytes is -27,791,598.

For the radionuclides, the Ci amount was converted to mol by multiplying by the activity per mole ratio. The
activity per mole ratio used are the ones presented in Section 2.0. For example,

IZSSb

Feed quantity: 4.02E+03 Ci

Activity per mole = 1.30E+08 Ci/kmol

Amount in moles = 4.02E+03 Ci * 1 kmol / 1.30E+08 Ci * 1000 mo! / kmol = 3.09E-02 mol

The amount of the radionuclide in moles was then multiplied by the charge to get the total charge for the
constituent.

IZSS'b
Total charge = 3.09E-02 mol * 3 = 2.28E-)2

The same calculation was performed for all the radionuclides tracked in the Steady State Flowsheet Model. This
calculation can be found in Table A-7. After all the charges were calculated, they were added together to get the
total charge. The total charge for all radionuclides is 92,071,

The total charges for radionuclides and chemical analytes were then added together to obtain the overall charge of
the feed:

32,652,468 (chemical analytes charge) + 92,120 (radionuclides charge) = -32,560,348

Being highly negative, the amount of Na was then adjusted to counteract the positive charge. In order to add this
much Na, all the positive charges were also readjusted to keep the concentrations selected. To de this, all the
positive charges were added together (both chemical and radionuclide). This total positive charge is 16,824,502.
The new mole amount needed per constituent was calculated by multiplying the original moles charge by the new
amount of positive mole charges needed divided by the total positive mole charges. For example,

Ag

. Original mole charges = 904 ,
New motle charges = 904 * 32,652,468 / 16,824,502 = 1.75E+03 new positive mole charges of Ag

This value was then converted back to actual moles by dividing by the charge of the analyte.
Ag=1,75E+03 / +1 = 1.75E+03 moles of Ag needed
Based on this new ratio, the new moles of Na are:

7.48E+06 moles Na * 32,652,468 / 16,824,502 = 1. 45E+07 / +1 = 1.45E+07 new moles of Na

The new mol/mol Na concentration are then based on this new Na amount. Therefore for Ag:

Ag: 1.75E+03 / 1.45E+07 = 1.21E-04 mol/mo} Na
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This concentration is equivalent to the one previously calculated before the charge balance thereby confirming that
the ratio was applied correctly. Table A-8 shows the new ratio adjustment process for the chemical analytes. Table
A-9 shows the adjustment for the radionuclides.

The chemical analyte feed vector for LAW for ermissions purposes is shown in Table A-10. Table A-11 shows the
finalized radionuclide feed vector for LAW.

7.2 HLW
7.2.1 Data Collection

The spreadsheet for the HLW portion of the calculation can be located in Appendix B. Table B-1 shows the raw
data from the BBI for the chemical analytes in kilograms. This data was then converted to moles by multiplying by
1000 g/kg and dividing by the molecular weight in g/mole. Silver is used as an example:

Ag: 117 kg * 1000 g/ kg * 1 mole/ 107.9 g = 1,080 mole Ag

Table B-2 shows the data in moles for all chemical analytes. The highest amount for each constituent was then
selected except for Na. The reason being is that the lowest Na concentration would give the highest constituent
concentration based on moles per moles of Na (mol/mol Na). The last column on Table B-2 shows the selected
feed.

For the radionuclides, the raw data from BBl is presented in Table B-3. The maximum activity, in Ci, per each
constituent was selected and is shown in the last column of the table.

7.2.2 Comparison with SOW Maximums

The selected chemical analytes and radionuclide feeds were then compared to the SOW maximums. For
constituents with SOW maximurn, this amount was selected for their feed concentration. For constiments without a
SOW maximum, the selected feed was used. Fo determine the SOW maximum, first the amount of non-volatile
oxides had to be calculated. Non-volatile compounds include all components except Cl, CN, F, NH;, NO,, NO,,
OH, oxalate, POy, 8O,, and CO,. Table B-4 shows the calculation of the total oxides mass.

Silver is used as an example to demonstrate the calculation process. First, the amount of each constituent per mole
was converted to grams by multiplying by the molecular weight.

Ag: 9.82E+03 moles * 107.87 g/ mol = 1.06E+06 grams

The charge per each constituent was then obtained as shown in Section 2.0. In order to calculate the amount of
oxygen needed to form the oxides, the constituent charge was divided by the charge of oxygen.

Ag (O needed)
charge = 1
Oxygen needed = 1/2 =0.5

The mass of oxygen associated with each constituent in the oxide form is then the number of oxygens ratio times
the moles of the constituent times the molecular weight of oxygen (16 g/mole).
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Ag (Mass of oxygen)
9.82E+03 moles Ag * 0.5 moles O/ moles Ag * 16 g O/ mole O =7.86E+04 g O

This process was then repeated for all the constituents. Once all the numbers were caleulated, the total amount of
oxides in grams was calculated by adding all the constituents® weights together with the oxygen weight.

Total mass of constituents: 4.36E+08 grams
Total mass of oxygen: 2.0E+08 grams
Total mass of oxides: 4. 36E+08 grams + 2.0E+08 grams = 6.36E+08 grams

The SOW maximum feed was then calculated by multiplying the constituents SOW maximum ratio by the total
mass of oxides and dividing by 100, SOW maximum ratios used are those presented in Section 2.0,

Ag:

Total mass oxides = 6.36E+08 grams

SOW maximum ratio = 0.55 / 100 g of oxides

SOW maximum feed quantity = 6.36E+08 * 0.55/100 = 3.50E+06 grams

The calculated SOW maximum feed quantity was then compared to the selected feed quantity. If the selected feed
quantity was higher than the SOW maximuin, then the SOW maximum was used. For constituents without a SOW
maximum, the selected feed quantity was selected as the emisstons feed.

Ag:

SOW maximum feed quantity = 3.50E+06 grams

Actual feed quantity = 1.06E+06 grams

Feed quantity selected = SOW maximuml = 3,50E+06 grams

An example where SOW maximum feed quantity was selected is Chromium.

Cr:

SOW maximum feed quantity = 4.32E+06 grams

Actual feed quantity = 1.34E+07 grams

Feed quantity selected = SOW maximum = 4.32E+06 grams

Table B-5 shows the rest of the comparisons and the selected feed in grams for HLW chemical analytes.

For the radionuclides a similar approach was used. The SOW maximum Ci feed was calculated by multiplying the
total oxide mass by the SOW maximum ratio and dividing by 100. '**Sb is usd as an example:

125
Sb
SOW maximum ratio: 3.20E-02 Ci/ 100 grams of oxides
Total oxide mass: 6.36E+08 grams
SOW maximum feed quantity = 6.36E+08 * 3.20E-02/100=2.03E+05Ci

This SOW maximum feed quantity was then compared to the selected feed quantity.

IZSSb
SOW maximum feed quantity = 2.03E+05 Ci
Actual feed quantity = 6.18E+03 Ci
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Selected feed quantity = 2.03E+05 C1
Table B-6 shows the rest of the calculation for the remaining radionuclides.
7.2.3 TFeed Charge Balance

Once the final feed quartities were determined, the feed was charge balanced. Only the constituents that are
tracked on the Steady State Flowsheet Model were charge balanced for the purposes of this calculation.

For the chemical analytes, the feed quantity in moles was multiphied by the charge to get the total constituent’s
charge. For example,

Ag
3.24E+04 moles * 1 = 3.24E+04 moles

After all the charges were calculated they were added together. Table B-7 shows the charge balance calculation for
the chemical analytes. Constituents that have a charge of zero (0) are not tracked in the Steady State Flowsheet
Model.

For the radionuclides, the Ci amount was converted to mol by multiplying by the activity per mole ratio. The
activity per mole ratio used are the ones presented in Section 2.0. For example,

IZSSb

Feed quantity: 2.03E+05 G

Activity per mole = 1.30E+08 Cifkimol

Amount in moles = 2.03E+05 Ci * 1 kmol / 1.30E+08 Ci * 1000 mol / kmol = 1.56 mol

The amount of the radionuclide in moles was then multiplied by the charge to get the total charge for the
constituent.

IZSSb
Total charge = 1.56 mol * 3 = 4.69 mol

The same calculation was performed for all the radionuclides tracked in the Steady State Flowsheet Model. This
calculation can be found in Table B-8. After all the charges were calculated, they were added together to get the
total charge.

The total charges for radionuclides and chemical analytes were then added together to obtain the overall charge of
the feed: : o

29,810,608 (chemical_ analytes charge) + 2,108,359 (radionuclides charge) = 31,918,968 mol charges

Being highly positive, the amount of OH is then adjusted to counteract the positive charge. The added amount of
OH is 31,918,968 moles.

The final chemical analytes feed vector, in moles, is then converted to mol/mol Na by diving all the constituents by

the total moles of sodium (5.25E+06 moles). The chemical analyte feed vector for HLW for emissions purposes is
found in Table B-9.
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The final radionuclide feed vector, in curies, is then converted to Bq per mol of Na by multiplying the Ci amount by
3.7E+10 and then dividing by the sodium moles (5.25E+06 moles). For example,

%Ru

Feed quantity = 621 Ci

Mol Na = 5.25E+06 moles

Conversion to Bg/mel Na = 621 Ci * 3.7E+10 Bg/Ci * 1/ 5.25E+06 mol Na = 4.37E+06 Bg/mol Na

The final radionuclide feed vector is presented in Table B-10.

8 Results and Conclusions

The HLW and LAW feed vectors for the WTP emissions profiles have been developed in this calculation by using
the BBI data as the main basts. Calculated feed quantities were compared to the SOW maximums. If the SOW
maximum was higher than the calculated number, then the SOW maximum was used. If the actual calculated
number was higher than SOW maximum, then the SOW maximum was used. Otherwise the calculated number
was selected as the constituent’s feed quantity. The tables below show the final feed vector for LAW and HLW
respectively. This feed vector will be incorporated in the Steady State Flowsheet Model to support future emissions
profiles.

LAW Chemical Analytes Emissions Feed Vector

Analyte {mol/mol Na| Analyte |mol/mol Na
Ag 1.21E-04[NO2 1.96E-01
Al 2.50E-01]NO3 4.12E-01
As 6.11E-04|OH 1.5SE+00
B 6.46E-03|Oxalate 2.58E-01
Ba 1.00E-04{Pb 6.80E-04
Be 1.21E-04{Pd 8.04E-06
Bi 2.02E-04|PD4 6.70E-02
Ca 4.00E-02{Pr 3.49E-07
Cd 4.00E-03{Rb 1.35E-05
Ce 3.02E-04{Rh 5.54E-05
Cl 4.59E-02|Ru 6.13E-05
CN 2.89E-04iSb 1.07E-04
Co 1.67E-04|Se 2.04E-04
Cr 2.00E-02181 1.68E-02
Cu 2.21E-04iS04 3.61E02
F 1.03E-01|8r 4.82E-05
Fe 1.00E-02{T=z 2.95E-05
Hg 1.40E-05|Te 3.85E-07
K 1.80E-01|Th 2.15E-05
La 8.30E-05|Ti 9.66E-05
Li 3.95E-03{TIC as CO3 1.55E-01
Mg 1.78E-03|T1 2.13E-04
Mn 4.87E-03 [U(total) 6.18E-04
Mo 2.67E-04}V 2.14E-04
Na 1.OOE+GOIW 2.01E-04
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Analyte |mol/mol Na| Analyte |mol/mol Na
Nd 1.69E-04{Y 2.02E-05
NH3 1.02E-02|Zn 4.05E-04
N1 3.00E-03|Zr 3.59E-04
LAW Radionuclide Emissions Feed Vector
Analyte | Bg/molNa | Analyte | Bq/mol Na
106Ru 7.78E-01}236U 6.93E+02
113mCd 8.26E+05|237Np 7.78E+02
1255b 1.99E+07]238Pu 2.06E+03
1268n 1.49E+05{238U 4.45E+03
1291 2.88E+03{239Pu 2.44E+04
134Cs 3.70E+071240Pu 4.31E+03
137Cs 200E+10{241Am 3.46E+05
137mBa 1.36E+10|241Pu 1.01E+05
14C 2 .64E+05]242Cm 4.49E+02
1518m 2.47E+08[242Pu 2.79E-01
152Eu 1.30E+06j243Am 7.29E+00
154Eu 4.30E+06{243Cm 7.25E+01
1558u 7.42E+06|244Cm 5.04E+02
226Ra 1.19E+00|3H 3.53E+06
227Ac [.32E+01{59Ni 1.29E+04
228Ra 2.31E+03|60Co 3.70E+05
229Th 5A43E+01|63Ni 2.37E+06
231Pa 3.85E+01]798¢ 1.13E+04
232Th 5.54E+02|908r 8.00E+08
232U 1.30E+03|90Y 7.70E+08
233U 1.03E+04|93mNb 1.52E+H05
234U 5.99E+03|937r 1.92EH)5
235U 2.31E+02[99Tc 7.10E+06
HLW Chemical Analytes Emissions Feed Vector
Analyte mol mol/mol Na Analyte mol mol/mol Na
Ag 3.24E+04 6.17E-03(NO2 7.96E+05 1.51E-01
Al 3.30E+06 6.28E-01|NO3 3.69E+06 7.03E-01
As 1.36E+04 2.59E-03|OH 4 54E+)7 8.64E+00
B 7.65EH05 1.46E-01]Oxalate 7.95E+05 1.51E-01
Ba 2.08E+05 3.97E-02{Pb 3.38E+04 6.43E-03
Be 4.59E+04 8.74E-03|Pd 7.77E+03 1.48E-03
Bi 8.52E+04 1.62E-021PO4 6.19E+05 1.1BE-01
Ca 1.13E+06 2.14E-014{Pr 1.58E+04 3.01E-03
Cd 2.55E+05 4.85E-02{Rb 1.41E+04 2.69E-03
Ce 3.68E+04 7.00E-03|Rh 8.03E+H03 1.53E-03
Cl 5.91E+04 1.13E-02|Ru 2.20E+04 4.19E-03
CN 3.91E+05 7.45E-02|Sb 4.38E+04 8.35E-03
Co 4.86E+04 9.25E-03{Se 4.18E+04 7.97E-03
Cr 8.31E+D4 1.58E-02{§1 4.30E+06 8.19E-01
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Analyte mol mol/mol Na Analyte mol mol/mo] Na
Cu 4.81E+04 9.15E-03{804 8.77E+04 1.67E-02
F 1.17E+06 2.23E-01iSr 3.77E+04 7.19E-03
Fe 3.30E+06 6.29E-01|Ta 1.05E+03 2.01E-04
Hg 3.17E+03 6.03E-04|Te 6. 48E+03 1.23E-03
K 2.11E+05 4.02E-02[Th 1 37E+05 2.61E-02
la 1.19E+)5 2.27E-02|Ti 1.73E+05 3.29E-02
Li 1.29E+05 2 46E-02|TIC as CO3 3.18E+06 6.05E-01
Mg 5.49E+05 1.05E-01T1 1. 40E+04 2.67E-03
Mn 7.53E+05 1.43E-01|U(total) 3.74E+05 7.12E-02
Mo 4.31E+04 8.20E-03|V 4.00E+03 7.61E-04
Na 5.25E+06 1.00E+001W 8.30E+03 1.58E-03
Nd 7.50E+04 1.43E-02{Y 1.14E+04 2.18E-03
NH3 5.98E+H)5 1.14E-01{Zn 4.08E+04 7.77E-03
Ni 2.60E+05 4.95E-02)Zr 1.05E+06 1.99E-01
HLW Radionuclide Emissions Feed Vector
Analyte Ci Bg/mol Na | Analyte Ci Bg/moel Na
106Ru 6.21E+02] 4.37E+06,236U 648E-01{ 4.57E+03
113mCd 1.93E+03| 1.36E+07|237Np 4.70E+02] 3.31E+06
1258b 2.03E+05] 1.43E+09|238Pu 2.23E+03] 1.57E+07
126Sn 9.54E+02{ 6.72E+06|238U 1.17E+01] 8.24E+04
1291 1.84E+00| 1.30E+04/|239Pu 1.97E+04] 1.39E+08
134Cs 4.47E+02]  3.15E+06]240Pu 1.08E+03{ 7.61E+06
137Cs 9.54E+H06] 6.72E+10[241Am 5.72E+05] 4.03E+09
137mBa 4,66E+05] 3.28E+091241Pu 1.40E+05] 9.85E+08
14C 4.13EH01]  2.91E+05[242Cm 2.30E+01}  1.62E+05
1518m 6.36E+H)5|  4.48E-+091242Pu 2.05E-01] 1.44E+)3
152Eu J.OSEHD3|  2.15E+07[243Am 5.61E+00| 3.95E+04
154Eu 331EF05]  2.33E+09i243Cm 1.91E+04] 1.34E+08
155Eu 1.84E+05! 1.30E+09]244Cm 1.91E5-04] 1.34E+08
226Ra 2.16E-02} 1.52E+02{3H 4.13E+02] 2.91E+06
227Ac 1.09E+02] 7.68E+05{59Ni 3.22E+02| 2.27FE+06
228Ra 2.25E+01} 1.59E+05160Co 6.36E+04| 4.48E+08
229Th 9.41E-01] 6.63E+03|63Ni 3.01E+04} 2.12E+08
231Pa 240E+02| 1.69E+06|79Se 1.79E+01] [.26E+05
232Th 4.99E+00  3.52E+04!90Sr 6.36E+07| 4.48E+11
232U 1.93E+01| 1.36E+05[90Y 5.27E+06] 3.71E+10
233U 5.72E+00[  4.03E+04{93mNb 6.98E+02|  4.92E+06
234U 2.08E+01| 147E+05|937Zr 7.75E+02] 5.46FE+06
235U LS9E+00]  1.12E-+04{99T¢c 9.54E+04] 6.72E+08
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Appendix A LAW Calculations



CALCULATION SHEET

PROJECT: RPP-WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: QA
SHEET NO.: 21
SUBJECT: Updated Emissions Run Feed Vector
Table A-1 LAW Chemical Analytes Feed Quantities in Kg
Analyte Unit Tank
AN-102 | AN-103 | AN-104 | AN-105 | AN-107 | AP-161 AP-104 | AW-101 | AZ-101 AZ-102 S5Y-101

Ag kg 2.09E+01| B.30E+Q1] 7.86E+01; 9.75E+01} 6.13E+00| 266EHD0[ 1.05E+01| 6.23F401| 243E+01; 1.25E+01{ 7.85E+01
Al kg 4.80E+04| 2.18E+05] 1.38E+05{ 1.60E+05] 9.07E+02| 2.93E+04]| 6.11E+04| 1.25B+05| 2.58E+04| 1.26E+03] 3.52E+04
As kg 0.00E+00| 3.16E-H02| 2.51E+02] 2.27E+02| 1.55E+02] S.31E+00| 7.26E+00| 3.42E+02( 2.52E+01} 1.29E+01| 1.58E+02
B kg 0.00E+00| 5.22E+02| 5.17E+02] 4.40E+02| 9.13E+01| 6.75E+01| 1.73E+02| 4.9CE+02( 6.10E+01] 1.36E+01} 1.44E+02
Ba kg LOSE+02| 1.58E+02] 1.18E+02{ 1.14E+02| 1.93E+01| 139E+00] 2.52E-01}] 1.38E+01f 2.53E-01| 1.57E-01| 7.90E+01
Be kg 1LO6E+01] 1.58E+01i 145EH01} 1.14E+01) 3.06E+00] 5.57E+00} 5.10E-01} 7.47E+00] 9.57E-Q1{ 7.43E-02| 7.90E+G0
Bi kg L69EH02| 3.16E+02] 2.34E+02| 2.27E+02| 2.76E+0l| 1.05E+01j 1.05E+02{ 4.78E+01] 0.00E+00| 1.56E+00| 5.78E+01
Ca ke 1.60E+03] 5.27E+02] 7.17E+02{ 1.96E+03| 2.04E+03| 3.25BE+01] 2.36E+02; 7.87E+02| 1.21E+02] 3.41E+01| 2.68E+02
Cd kg 2.08E+02] 3.53E+01] 3.35E+01} 3.95E+Q1| 2.29E+02| 8.43E+00| 524E+00| 2.25E+01| 6.75E+00; 1.70E+G0; 7.90E+00
Ce kg 0.00E+00| 3.16E+02{ 2.34E+02| 2.27E+02} 1.87E+02| 3.15E-01] 2.46E-01| 6.24E+01| 1.92E-01] 7.61E-02] 1.58E+02
Cl kg L17E+04] 2.82E+04] 2.86E+04| 3.72E+04| 7.85E+03| 8.3SE-+03] 2.44E+04| 2.80F+04} 4.56E+02| 2.36E+02{ 1.87E+04
CN ki 0.00E+00, 2.84E+01| 0.00E+00| 0.00E+00| 1.60E+01] 2.40E+0l} 1.09E+02| Q.00E+00| 0.00E+00| 2.44E+01] 0.00E+00
Co kg 0.00E+00] 143E+02| 4.69E+01| 4.55E+01| 1.38E+H01[ 14BE+00| 2.89E+00] 2.34E+01] 1.92E-01| 743E-0Z] 3.15E+01
Cr kg 8.64E+02| 2.52E+03] 4.99E+03| 7.34E+03| 5.90E+02| 6.03E+02| 198E+03( 1.22E+03| 2.18E+03| 227E+Q3| 3.57E+02
Cu kg 831E+01] 3.18E+01] 3.37E+01§ 3.26E+0l| 1.05E+02| 6.75E+00] 1.G6E+01| 3.19E+01{ 121E+01{ 3.41E+00| 2.56E+01
F kg 2.18E+03] 3.53E+03| 2.39E+03} 6.14E+03] 2.48E+04! 1.22E+04} 5.13E+02| 1.01E+04| S.28E+03| 3.51E+H03] 1.62E+02
Fe kg 143E+02] 2.15E+02! 3.80E+02} 4.03E+02| 5.81E+03] 1.05E-+01} 5.24E+01] B.25E+02| 6.76E+01| 1.70E+01] 7.90E+01
He kg 0.00E+00| 4.66E+00{ 0.00E+00| 0.00E+00| 0.COE+00| (.00E+00j 0.00E+00{ 0.00E+00| 4.59E-02] 2.03E-01] 6.30E-03
K kg 7.77E+03| 4.81E+04] 240E+04] 2.52E+04| 6.53E+03] 1.32E+05] 8.39E+03| 1.68E+0S| 1.44E+04] 9.86E+03[ 7.04E+03
La kg 593E+00[ 8.72E+01] 1.1BE+02{ 6.22E+01{ 1.22E+02| 548E+00] 4.17E-01| 1.62E+0lj 0.00E+00| 1.17E-02| 5.27E+00
Li kg 2.09E+01] 2.04E+02] 6.9SE+01| 6.4SE+01| 9.19E+G0] 1.43E+00] 8.39E-02| 147E+0l| 1.68E+00| 4.93E-01]| 1.58E+01
Mg kg 1.14E+02{ 3.24E+(2| 2.34E+02| 2.27E+02| 2.76E+01{ 1.05E+01} 1.05E+02] 179E+02| 1.21E+02] 3.41E+Q0l] 1.58E+02
Mn kg 7.06E+01] 3.24E+01] S5.98E+01} 7.24E+0l{ 2.00E+03] 0.00E+00] 1.05E+01| 6.36E+02| 0.C0E+00| 3.41E+00; 1.58E+0l
Mo kg L73E+02) 3.31E+021 3.,07E+02| 3.72E+02| 1.27E+02| 6.11E+01} 2.36E+02] 2.64E+02| 2.91E+02] 1.67E+02; 2.13E+02
Na ki 7.94E+05; 1.06E+06] 1.07E+06] 1.10E+06| 7.28E+05| 5.45E+05| 5.52E+05) 1.09E+06| 3.35E+05| 1.72E+05! 4.28E+(}5
Nd kg 2.09E+02] 3.16E+02] 2.34E+02| 2.27E+02{ 3.53E+02] 1.05E+01| 1.05E+02{ 4.78E+01| 1.21E+02| 3.41E+01] 1.58E+02
NH3 kg 0.00E+00| 0.00E+00| 4.69E+02} 0.00E+00| 1.56E+02| 7.21E+00| 0.00E+00| 2.77E+01] 0.00E+00; 0.00E+00{ 2.52E+03
Ni kg 1.38E+03| 632E+Q1) 192E+02} 1.42E+02| 1.93E+03| 3.33E+01] [.69E+02| 1.09E+02| 0.00E+00] 6.82E+00| 2.46E+02
NO2 kg 2.91E+05] 4.93E+05| 4.09E+05! 4.58E+05| 1.99E+05| 1.77E+05] 3.03E+05] 4.62E+05| 2.19E+05] 1.09E+05| 2.31E+05
NO3 kg 7.28E+05| 7.23E+0S5| 6.86E+0S5! 6.91E+05| 6.87E+05| 5.57E+05] 4.77E+05| 8.17E+0S] 2.15E+0S5| 5.70E+04| 3.70E+0S
0 kg 3.74E+04| 2.61E+0S| 2.50E+05] 2.0SE+05| 3.87E+04] 1.74E+05| B.64E+04| 3.82E+05| 3.47E+04] 6.45E+02{ 6.91E+04




CALCULATION SHEET

PROJECT: RPP-WTP
JOB NO.: 24590

BY: E. Berrips CALC NO.: 24580-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: 0A
SHEET NQ.: 22
SUBJECT: Updated Emissions Run Feed Vector
Analyte Unit Tank
AN-102 | AN-103 { AN-104 | AN-105 | AN-107 AP-101 AP-104 | AW-101 AZ-101 AZ-102 SY-101
Oxalate kg 0.00E+00] 1.53E+04{ 2.50E+04] 2.19E+04] 1.24E+05{ 7.59E+03| 0.00E+00| 2.59E+04! 3.92E+03| 1.20E+04; 4.37E+00
Pb kg 5.45E+021 4.60B+02] 2.40E+02] 2.63E+02| 1.34E+03] 6.32E+01| 1.05E+02] 7.37E+02{ O0.00E+00| 3.41E+01] 1.58E+{Q2
bd kg 0.00E+00| 0.00E+)0| 0.00E+00| 0.00E+00| 0.00E+00; 0.00E+00{ 0.00E+00{ 0.00E+00| 6.34E+00{ (.00E+00| 0.00E+00
P04 kg 1.79E+04| 8.91E+03| 1.73BE+04] 2.53E+04| 5.34E+03| 4.06E+03| 1.92E+04| 1.11E+04| 4.03E+03] 1.53E+03| 1.19E+04
Pr kg 0.00E+00| 0.00E+Q0| 0.00E+00] 0.00E+00| 0.00E+00| 7.29E-02} 7.13E-01{ 0.00E+Q00| 1.92E-01 7.43E-02| 0.00E+00
Rb kg 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+Q0| 0.00E+00| 1.67E+01] 1.18E+01{ 0.00E+00] 1.52E+01{ 1,13E+01| 0.00E+00
Rh kg 0.00E+)0[ 0.G0E+00] 0.00E+00| 0.00E+Q0! 8.27E+01| 0.00E+00| 2.28E+01| 0.00E+00| 6.82E+00{ 1.78E+01] 0.00E+00
Ru kg 0.00E+00] 0.00E+00] 9.00E+01] 0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00| 0,00E+00{ 1.52E+00 9.49E+00| 0.00E+00
Sb - kg 0.00E+00] 1.89E+02] 1.41E+02} 1.37E+G2{ 1.02E+00 1.77E-01] 1.12E-01| 1.65E~+0Z 1.92E-01 1.13E-01| 9.48E+01
Se kg 0.00E+00| 2.18E+02{ 2.34E+02| 2.27E+02| 6.89E+01| 9.70FE+00] 2.85E+01] 1.20E+02] 7.46E+01] 2.22E+01f 1.58E+02
Si kg 7.24E+01{ 2.02E+03]{ 3.54E+03| 1.77E+03| 0.00E+00| 5.78E+02| 1.94E+02} 1.77E+03] [1.77E+03j 1.77E+03] 2.16E+02
504 kg SA46E+04| 1.10E+04] 4.10E+04| 2.85FE+04| 3.09E+04| 1.70E+04| 1.40E+04; 1.27E+04] 4.54E+04| 5.73E+04] 1.17E+-04
Sr kg 7.25E+00] 3.16E+01} 2.34E+0I} 1.18E+01| 9.1SE+00| 1.60E+00{ 1.05E+01| 1.07E+01] 1.21E+01| 3.41E+00} I1.58E+0}
Ta kg 0.00E+00] 4.83E+01| 0.00E+Q0[ 7.25E+01| 7.75E+01 3.75E-01} 1.44E-01| 0.00E+00} 1.92E-01 7.43E-02{ 0.C0E+Q0
Te kg 0.00E+00| 0.00E+00| 0.00E+00; 0.00E+00{ 0.G0E+00{ 0.00E+00| 7.13E-01] 0.00E+00j 1.92E-01 §.23E-02{ 0.00E+00
Th kg 0.00E+00| 4.83E+011 0.00E+00; 7.25E+01] 0.00E+00j 4.64E-02] 1.06E+00; 0.00E+00| 1.82E-01 6.20E-02] 0.00E+00
Ti kg 2.09E+01] 3.16E+01] 2.34E+01| 2.27FE+01! 1.55E+01} 2.66E+D0| 1.0SE+01| 3.46E+01| 1.21E+01l 3.41E+00{ 1.58E+01
TIC as CO3  [kg 2.65F+05] 9.15E+04| 1.97E+05| 2.31E+0S| 2.08E+05{ 1.36E+05| 7.10E+04] 1.19E+05| 1.03E+05] 1.08E405] 2.02E+04
Tl kg 0.00E+00| 6.32E+02| 4.69E+02| 4.55E+02| 3.98E-0!] 7.59E-02] 2.1GE-C1] 2.42E+02 1.92E-01 7.43E-02] 3.13E+402
Ultotal) kg 7.36E+01; 1.40E+02| 5.01E+02| 2.71E+02] 3.43E+02] 2.33E+02] 4.36E+01| 2.70E+03} 3.71E+00; 3.9I1E+01} 8.14E+00
1% kg 1.0SE+02| 1.58E+02| 1.18F+02| 1.14E+02| 0.00E+Q0| 3.15E+00] 5.24E+01] 2.34E+01{ 9.60E+00| 3.70E+00; 7.9CE+(Ql
W kg 0.00E+00; 5.37E+02| 0.00E+00] 0.00E+00| 5.19E+02! 1.21E+02] 3.75E+02| 0.00E+00! 0.00E+00| 1.87E+(01| 0G.00E+00
Y kg 0.00E+00] 9.65E+00{ 0.00E+00| 1.45E+01] 2.60E+01| 0Q,00E+00| 1.0SE+01y 0.00E+00; O.00E+00} 7.43E-02| 0.C0E+CC
Zn kg 2.09E+01] 1.10B+02| B.82E+01{ 1.98E+02] 6.99E+01| 2.36E+01] 1.05E+Q1| 1.33E+02| 1.21E+0lj 3.41E+00| 1.64E4G|
Zr kg 328E+01] 3.49E+01] 6.31E+01| 4.43E+01] 2.45E+02] 5.90E+00] 1.0SE4+01} 2.08E+02] 1.35E+01y 3.41E+Q0| 1.58E+0]




PROJECT: RPP-WTP
CALCULATION SHEET , JOB NO.; 24590

BY: E. Berrios : CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: 0A
SHEET NO.: 23

SUBJECT: Updated Emissions Run Feed Vactor

Table A-2 LAW Chemical Analytes Feed Quantities in moles

Analyte Mw Unit Tank
g/mol AN-102 AN-103 AN-104 AN-105 | AN-107 AP-101 AP-104 | AW-101 AZ-101 AZ-102 SY-101 | Max Feed*
Ag 107.8]mol 194E+02] 7.70E+02] 7.29E+02|{ 9.04E+02| 5.69E+01; 2.47E+01l 9.74E+01| 5.78E+02] 2.2SE+02{ 1.16E+02| 7.28CE+02 9.04E+02
Al 26.9|mol 1.78E+06| 8.10E+06] S§.13E+06| 5.95E+06] 3.37E+04| 1.09E+06| 2.27E+06| 4.65E+06] 9.59E+05| 4.68E+04] 1.31E+06 8.10E+06
As 74.9imol 0.00E+00] 4.22E+03| 3.35E+03{ 3.03E+03| 2.07E+Q3| 7.09E+01| 9.69E+01| 4.57E+03; 3.36E+02| 1.72E+02{ 2.11E+03 4.57E+Q3
B 10.8[mol 0.00E+00| 4.83E+04| 4.79E+04j 4.076+04| 8.45E+03| 6.25E+03] 1.60E+04| 4.54E+04| 5.65E+03| 1.26E+(03| 1.33E+04 4 83E+04
Ba 137.3|mol T.65E+402f 1.15E+03] R.59E+02{ 8.30E+02| 1.41E+02| 1.01E+01| 1.84E+00; 1.01E+02| 1.B4E+00| 1.14E+00| 5.75E+Q2 1.15E+03
Be 9.0/mol 1.18E+03| 1.76E+03} 1.61E+03i 1.27E+03! 3.40E+02| 6.198+02| 5.67E+01] 8.30B+02 [.06E+02] 8.266+00| 8.78E+(2 1.76E+03
Bi 208.9|mol 8.09E+02] 1.51E+03| 1.12E+03} 1.09E+03| 1.32E+02| S.02E+01} 5.02E+02i 2.29E+02| 0.Q0E+00} 7.46E+00] 2.77E+02 1.51E+03
Ca 40.0lmol 4.00E+04] 1.31E+04| 1.79E+04| 4.89E+04| 5.09E+04| 8.10E+02{ 5.89E+G3| 1.96E+04| 3.02E+03[ 8.S0E+(2?| 6.68E+03 5.09E+04
Cd 112.4|mol 1.85E+)3| 3.14E+02| 2.98E+02| 3.51E+02| 2.04E+03} 7.50E+01| 4.66E+01i 2.00E-+02| 6.01E+01| 1.51E+01} 7.03E+0] 2.04E+03
Ce 140.1/mol 0.00E+00] 2.26E+03{ -1.67E+(G3{ 1.62E+03| 1.33E+03| 2.25E+00| 1.76E+00{ 4.45FE+02] 1.37E+00| 5.43E-01{ 1.13E+03 2.26E+03
Ci 35.4}mol 3.31E4051 7.94E+05| 8.06L+05] 1.05E+06| 221E+05{ 2.35E+0S| 6.87E+05{ 7.89E+05| 1.28E+04] 6.65E+03| 5.27E+05 1.05E+06
CN 26.0jmol 0.00EH0| 1.09E+03| 0.00E+00| 0.00E+00] 6.15E+Q2| 9.23E+02} 4.19E+03] 0.00E+00{ 0.00E+00] 9.38E+02| 0.00E+00f 4.19E+03
Co 58.9imol G.00E+00] 2.43E+03| 7.96E+02] 7.72E+02| 2.34E+02| 2.51E+01{ 4.91E+01{ 3.97E+02{ 3.26E+00| 1.26E+00| 5.35E-+02 2.43E+03
Cr 51.9{mol 1.66E+04] 4,85E+04] 9.60E-+04| 1.41E+05| 1.13E+04| 1.16E-+04] 3.81E+04| 2.35E+04{ 4.19E+04| 4.37E+04] 6.87E+03 1.41E+05
Cu 63.5|mol 1.31E4+03] 35.01E+02| 5.31E+02| 5.13E+02] 1.65E+03| 1.06E+02] 1.67E+02; S5.02E+02| 1.91E+Q2| 5.37E+01| 4.03E+02 1.65E+03
F 18.9imol 1.15E+05{ [1.B6E+05{ 1.26E+05] 3.23E+05] 1.31E+06| 6.42E+05| 2.70B+04; S5.32E+0S5| 2.78E+05| 1.85E+05| 8.53E+03 1.31E+06
Fe 55.8|mol 2.56E+03] 3.85E+03| 6.81E+03]| 7.22E+03| 1.04E+05| 1.88E+02| 9.39E+02{ 1.48E+04| 1.21E+03| 3.05E+0Z| 142E+03 1.04E+05
Hg 200.6|mol 0.00E+Q0} 2.32E+Q1] 0Q.00E+(0| 0.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00; 0.00E+00| 2.29E-01| 1.01E+00| 3.14E-02 2.32E+01
K 39.1imol 1.99E+05f 1.23E+06] 6.14E+05| 6.45E+05] 1.67E+05] 3.38E+06] 2.15E+05| 4.30E+06] 3.68E+05| 2.52E+05] 1.80E+05 4.30E+06
La 118.9/mol 427E+01| 6.28E+02| 8.50LE+402; 4.48E+02| B8.78E+02! 3.95E+01| 3.00E+00| 1.17E+02| Q.00E+00| 8.42E-02| 3.79E+01 8.78E+02
Li 6.9|mol 3.03E+03] 2.96E+04{ 1.01E+04} 9.35E+03} 1.33E+03| 2.07E+02| 1.22E+01] 2.13E+03| 2.43E+02) 7.14E+01] 2.29E+03 2.96E+04
Mg 24.3imol 4.65E+03| 1.33E+04] 9.63E+03] 9.34E+03| 1.14E+03| 4.32E+02| 4.32E+03] 7.37E+03| 4.98E+03| 1{.40E+03] 6.50E+03 1.33E+04
Mn 54.9|mol 1.29E+03| 5.90E+02] 1.09E+03] 1.32E+03; 3.64E+04| 0.00E+00| 1.91E+02| 1.16E+04| 0.00E+00| 6.21C+01[ 2.88E+02 J.64E+04
Mo 95.9{mol 1.80E+03| 3.4SE+03] 3.20E+03] 3.88E+03| 1.32E+03| 6.37E+02| 2.46E+03] 2.75E+03] 3.03E+03| 1.74E+03]{ 2.21E+03 3.88E+03
Na 22.9imol 347E+07] 4.61E+07] 4.65E+07] 4.78B+07| 3.17E+Q7] 2.37E+07| 2.40E+07] 4.74E+07] 1.46E+07{ 7.48E+06| !.86E+07 7.48E+06
Nd 144.2/mol 1.45E+03] 2.19E+03| 1.62E+03] 1.57E+03] 2.45E+03| 7.28E+01! 7.28E+02] 331E+02 8.39E+02| 2.36E+02{ 1.i10E+03 2.45E+03
NH3 17|mol 0.00E+00} 0.00E+Q0| 2,76E+04| 0.00E+00| 9.18E+03{ 4.24E+02[ 0.00E+00] 1.63E+03| 0.00E+00| 0.00E+00| 1.48E-+Q5 1.48E+05
Ni 58.7imol 235E+H04] 1.08E+03| 3.27E+03|{ 242E+03] 3.29E+04| 5.67E+02| 2.88E+03}] 1.86E+03] C.00E+00| 1.16E-++02| 4.19E+03 3.29E+04
NO2 46.0|mol 6.33E+06] LO7E+07{ B8.89E+06| 9.96E+06{ 4.33E+06| 3.85E+06| 6.59E+06] 1.00E+07| 4.76E+06| 2.37E+06| S.02E+06 1.07E+07
NO3 62.0{mol LI17EH07)  L.17E+07| L.11E+07| 1.11E+07| 1.11E+07] 8.98E+06| 7.69E+06} 1.32E+07| 3.47E+06! 9.19E+05| 5.97E+06 1.32E+07
OH 17.0/mol 2.20E+06{ 1.54E+07| 1.47E+07} 1.21E+07| 2.28E+06; 1.02E+07| 5.08E+06] 2.25E+07| 2.04E+06} 3. 79E-+04| 4.06E+06 2.25E+(07
Oxalate 88.0/mol 0.00E+00]  1.74E+05] 2.84E+05] 2.49E+05| 1.41E+06| 8.63E+04{ 0.00E+00| 2.94E+05| 4.45E+04; 1.36E+05] 4.97E+01 1.41E+06




CALCULATION SHEET

PROJECT: RPP-WTP
JOB NO.: 24590

8Y: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 . SHEET REV: CA

SHEET NO.: 24
SUBJECT: Updated Emissions Run Feed Vector

Analyte MW Unit Tank
g/mol AN-102 AN-103 AN-104 AN-105 | AN-107 | AP-101 AP-104 | AW-101 | AZ-101 AZ-102 SY-101 | Max Feed*

Ph 207.2lmol 2.63E+03] 2.22EH03| 1.16E+03| 1.27E+03] 6.47E+03] 3.05E+02| 5.07E+02] 3.56E+03] 0.00E+00| 1.65E+02| 7.63E+02| 6.47E+03
Pd 105.4}mol 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00[ 0.00E+00{ 0.00E+00| 0.00E+00] 0.00E+00| 6.02E+01! 0.00E+00| 0.00E+00| 6.02E+01
PO4 94.%imol 1.89E+05| 9.38E+04] 1.82E+05] 2.66E+05| 5.62E+04] 4.27E+04| 2.02E+05] 1.17E+05| 4.24E+04] 1.61E+04| 1.25E+05{ 2.66E+05
Pr 1409imol | 0.00E+00{ ©.00E+00! 0.00E+Q0| 0.00E-+D0| 0.00E+00| 5.17E-01{ 5.06E+00| 0.00E+00{ 1.36E+00] 5.27E-01| 0.00E+00] 5.06E+00
Rb 85.5{mol! 0.00E+00] 0.00E+00; 0.00E+00] 0.00E+00] 0.00E+00| 1.95E+02] 1.38E+02] 0.00E+00] 1.78E+02| 1.32E+02( 0.00E+00 1.95E+02
Rh 102.9{mol 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00] 8.04E+02| 0.00E+00{ 2.22E+02] 0.00E+00{ 6.63E+01{ 1.73E+02| 0.00E+00| 8.04E+02
Ru 101.1|mol 0.00E+00] 0.00E+00| 8.90E+02| 0.00E+00| 0.00E+00 0.00E+00] 0.00E+00| 0.00E+00| 1.50E+01{ 9.39E+01{ 0.00E+00] 8.90E+02
St 121.7jmol | 0.00EH00] 1.55E+03| 1.16E+03f 1.12E+03| B8.37E+00| 1.45E+00{ 9.20E-01| 1.35E+03| 1.58E+00{ 9.28E-01] 7.78E+02] 1.55E+03
Se 78.9|mol 0.0CEH00]  2.76E+03] 296E+03] 2.87E+03| 8.72E+02] 123E+02| 3.61F+02| 1.52E+03| 9.44E+02| 2.31E+02] 2.00E+03] 2.96E+03
Si 28.1Imol 2.58EH03] 7.19E+04] 1.26E+05| 6.30E+04] 0.00E+00| 2.06E+04] 6.90E+03| 6.30E+04] 6.30E+04{ 6.30E+04{ 7.69E+03 1.26E+05
S04 96.1imol 5.6BE+05| 1.14E+05| 4.27E+05] 2.97E+05! 3.22B+H05| 1.77E+05] 1.46E+05] 1.32E+05{ 4.72E+05! 5.96E+05] 1.22E+05| S5.96E+05
Sr 87.6|mol 8.28E4+01| 3.61E+02] 2.67E+02{ 1.35E+02} 1.0SE+02| 1.83E+01| 1.20E+02; 1.22E+02| 1.38E+02| 3.89E+01| 1.80E+02} 3.61E+02
Ta 180.9{mol 0.00E+00| 2.67E+02j 0.00E+00] 4.01E+02] 4.28E+02| 2.07E+00{ 7.96E-01| 0.00E+00| 1.06E+00| 4.11E-01| 0.00E+00{ 4.28E+02
Te 127.6|mol 0.00E+00; 0.00E+00{ 0.00E+00| 0.00E+00{ 0.00E+00] 0.0CE+00{ S5.59E+00| 0.00E+00| 1.50E+00{ 645E-01§f 0.00E+00] S.5SE+00
Th 232.0/mol 0.00E+00| 2.08E+02| 0.00E+00] 3.13E+02| 0.00E+00| 2.00E-01| 4.S7E-+00] 0.00E+00| 7.84E-01f 2.67E-01| 0.00E+00{ 3.13E+02Z
Ti 47.9/mol 436E+02] 6.60E+02| 4.89E+02] 4.74E+02] 3.24E+02] 5.55E+01| 2.19E+021 7.22E+02] 2.53E+02| 7.12E+01| 3.30E+02| 7.22E+02
TIC as CO3 60.0|mol 442E+06] 1.53E+06] 3.28E+06| 3.85E+06| 3.47E+06] 2.27B+06] 1.18E+06{ 1.98E+06| 1.72E+06| 1.80E+(6] 1.50E+06} 4.42E+06
T} 204.4|mol 0.00E+00f 3.09E+03| 2.29E+03{ 2.23E+403| 1.95E+00| 3.71E-01| 1.03E+00| 1.18E+03| 9.39E-01] 3.64E-01| 1.54E+03{ 3.09E+03
Uf{total) 238.0}mo] 3.09EH02] 5.88E+02| 2.11E+03] 1.14E+03| 1.44E+03| 9.79E+02{ 1.83E+02| 1.13E+04| 1.56E+01| 1.64E+(2|{ 3.42E+0] 1.13E+04
\ 50.9|mol 2.06E+)3] 3.10E+03| 2.32E+03| 2.24E+03| 0.00E+00[ 6.19E+01| 1.03E+03| 4.60E+02| 1.89E+02{ 7.27E+01| 1.55E+03| 3 10E+03
W 183.9Imol 0.00E+00] 2.92E+03| 0.00E+00| 0.00EH00| 2.82E+03| 6.58E+02| 2.04E+03] 0.00E+00| 0.00E+00] 1.02E+02] 0.00E+00| 2.92E+03
Y £8.9imol 0.00E+0Q 1.09E+02; 0.00E+00! 1.63E+02| 2.92E+02} 0.00E+00] 1.18E+02] 0.00E+00| 0.00E+00| §.36E-Q1] 0.00E+00| 2.92E+02
Zn 65.4imol 3.20E+02] L.68E+03| 1.35E+03] 3.03E+03[ 1.07E+03] 3.61E+02[ 1.6IE+02] 2.03E+03] 1.85E+02] 5.21E+Q1] 2.51E+02{ 3.03E+03
Zr 91.2}mol 3.60E+02} 3.83E+02| 6.92E+02| 4.86E+02| 2.69E+Q03{ 6.47E+01| 1.15E4+02| 2.28E+03| 1.48E+02} 3.74E+Ql| 1.73E+Q2| 2.69E+03

* Except for Na which is the nainirmum.




PROJECT: RPP-WTP

CALCULATION SHEET JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE; 12/04/02 SHEET REV: 0A
SHEET NO.: 25
SUBJECT: Updated Emissions Run Feed Veclor
Table A-3 LAW Radionuclide Feed Quantities in Curies
A . Tank
Analyte Unit =107 | AN-103 | AN-104 | AN-105 | AN-107 | AP.101 | AP-104 | AW-101 | AZ.101 | AZ-102 | SY-101 Max
106Ru Ci 1.73E-04] 2.21E-04] 2.00E-04] 2.23E-04] 8.35B-05] 1.16E-04] 7.59E-05| 2.17E-04] 3.0SE-04 6.25E-05| 6.61E-05| 3.05E-04
113mCd Ci 1.576+02]  2.00E+02] 1.82E+02] 2.02F+02| 7.59E+01| 1.05E+02] 9.08E+01| 1.98E+02| 3.24E+02{ 6.32E+01] 7.85E+01| 3.24E+02
1258h Ci 8.65E+01] 1.10E+02] 9.98E+01] 1.11E+02| 4.17E+01] 2.12E+02] 4.23E+01] 1.08E+02| 4.02E+03| 3.17E+03} 3.69E+01] 4.02E+03
126Sn Ci 4.87E+00] 1.81E+01] 1.30E+01] 6.27E+00{ 3.02E+01] 3.57E+00] 3.04E+00] 6.10E+00 7.89E+00! 1.80E+00] 2.61E+00i 3.02E+01
1291 Ci 4.60E-01] 9.24E-01] 7.138-01] 9.05B-01] 3.71E-01] 3.39E-01! 5.82E-01} 1.13E+00| 2.69E-01} 1.16E-01] 4.36E-01] 1.13E+00
134Cs Ci 2 175+00] 1.31E+00] 124E+00] 1.38E+00 1.05E+00| 1.57E+02] 9.2SE-01| 1.35E+02] 1.45E+04] 2.38E+03] 1.13E+00| |.45E+04
137Cs Ci 1.46E+06] 1.90E+06] 1.99E+06] 1.51E+06] 1.078+06] 5.97F+05] 8.94E+05F 1.72E+06| 5.65E+06[ 3.35E+06] 6.79E+05| 5.65E+06
137mBa Ci 1.38E+06] 1.80E+06] 1.88F+06| 143F+06] 1.01E+06| 5.65E+05] 3.46E+05| 1.63E+06] 5.35E+06| 3.17E+06] 6.42E+05| 5.35E+06
14C Ci 2.49E+00] 5.34E+01| 4.68E+01| 5.25E+01] 1.26E+00] 1.11E+00{ 2.66E+00] 3.94E+01| 6.19E+00| 3.17E+00| 2.99E+00| 5.34E+01
1515m Ci - 2.68E+04] 3.41E+04] 3.09B+04] 3.45E+04] 1.298+04! 1.79E+04] 0.00E+00{ 3.36E+04] 4.99F+04] 9.94E+03| 1.4SE+04] 4.99E+04
152Eu Ci 8.09E+00| 1.03E+01] 934E+00| 1.04E+01l] 3.90E+00| 8.13E+00| 4.17E+00; 1.02E+01] 2.63E+02] 5.02E+(1| 3.67E+00| 2.63E+02
154Fu Ci 7.97E+02]  7.87E+02] 3.11E+02| 2.53E+02] 2.46E+03| 7.97E+00] 1.80BE+02] 2.48E+02| 1.98E+02] 2.01E+02] 7.97E+01] 2.46E+03
155Eu Ci 4.086102] 1.27E+02| 2.93E+02| L.55E+02] 1.50E+03] 4.91E+00] 6.24E+01] 7.77E+02] 2.57E+02{ 3.83E+02] 2.47E+02] 1.50E+03
226Ra Ci 3.23E-04] 4.12E-04] 3.73E-04] 4.17E-04] 1.56E-04] 2.16E-04] 2.39E-04] 4.06E-04| 4,65E-04] 9.52E-05] 1.92E-04] 4.65E-04
227Ac Ci 3.30E-03] 242F-03] 2.19E-03] 4.256-03] 1.59B-03] 1.27E-03] 1.16E-03] 4.13E-03] 5.18E-03] 1.04E-03] 2.00E-03] 5.18E-03
228Ra Ci 3.45E-01] 9.05E-0i1] 8.20E-01] 5.02E-01] 1.88E-01] 4.75E-01] B8.57E-02] 4.58E-01] 9.72E-08{ 1.32E-03] 7.44E-02] 9.05E-0I
229Th Ci 1.65E-02] 2.10E-02] 1.90E-02] 2.13E-02] 7.96E-03] 1.10E-02] 3.85C-03| 2.07E-02] 3.89E-06] 6.37E-05| 3.33E-03{ 2.13E-02
231Pa Ci 8.90E-03] 1,13E-02] 1.036-02] 1.15BE-02] 4.20E-03] S94E-03] 6.21E-03] 1.11E-02] 1.51E-02] 2.99E-03| S5.30E-03] 1.51E-02
232Th Ci 7.88E-04] 7.10E-02| 6.25E-02] 1.12E-01] 4.18E-02| 5.79E-02] 1.16E-04] 5.14E-02{ 1.57E-07| 6,78E-06] 1.51E-02| 1.12E-01
232U Ci 329E-02] 4.10E-02] 1.72E-01] L.16E-01] 2.53E01| 6218-02] 1.278-02 5.08E-01] 6.30E-05| B8.01E-05] 2.59E-03] S.08E-01
233U Ci 1.35E-01] 1.69E-01f 7.04E-01| 4.76E-01] 1.04E+00] 2.55E-01] 5.23E-02] 2.08E+00| 2.57E-04| 3.10E-04| 1.06E-02| 2.08E+00
2347 Ci 2.78E-02]  5.95E-02] 2.37E-01] 1.08E-01] 1.33E-01| 8.64E-02] 1.63E-02] 1.21E+00! 1.79E-03] 2.1SE-02] 2.99E-03] 1.21E~+00
235U Ci 1.11E-03 2.31E-03{ 8.12E-03| 4.24E-03{ 5.15E-03) 3.56E-03| 6.63E-04| 4.67E-02{ 6.80E-05] 7.04E-04] 1.21E-04| 4.67E-02
236U Ci 9.90E-04] 3.47BE-03] 1.12E-02] 4.90E-03] 4.69E-03] 3.02E-03| 5.33E-04] 1.40E-01] 1.45E-04] 1.65B-03] 9.42E-05; 1.40E-0l
237Np Gi 5.56E+00]  6.11E-01] 5.67E-01] 6.13E-01] 1.84E-01| 2.29E-02] 7.47E-01] 5.23E-01] 1.29E-01[ 3.58E-01] 9.45E-02] 5.56E+00
238Pu Ci 5.43E-01]  2.75E-01] 3.79E-01] 2.16E-01] 5.27E+00] 6.16E-02] 2.38E-02] 1.47E+01] 1.71E-01] 2.63E+00| 4.36E-03] 1.47E+01
238U Ci 2.46E-02] 4.66E-02] 1.68E-01] 9.03E-02] 1.14E-01] 7.80E-02] 1.47E-02] 9.00E-01] 1.24E-03] 1.31E-02] 2.72E-03] 9.00E-0l
239Pu Gi 1.77E+01] 5.43E+00| 8.62E+00| 5.80E+00| 1.74E+02] 4.55E-01] 7.31E-01] 9.92E+01| 1.48E+00{ 2.38E+01] 1.56E-01] 1.74E+02
240Py Ci 3.12E+00] 1.13E+00[ 1.7CE+00| 1.09E+00| 3.08E+01] 7.67E-02] 1.24E-01}] 2.73E+0Q1] 4.47E-01! 7.04E+00] 2.66E-02| 3.08E+0!
241Am Ci S.GRE+02] 1.99E+01] 5.29E+01| 2.08E+01] 2.47E+03] 7.11E-01] 1.18E+01] 1.05E+02] 2.13E+00] 124E+00] 8.92E-01! 2.47E+03
241Pu Ci 2.94E+01] 1.75E+01| 2.38E+01| 1.26E+01] 2.85E+02] 7.00E-01| L.04E+00| 7.23E+02! 1.32E+01{ 2.01E+02] 2.23E-01] 7.23E+02
242Cm . Ci 1.52E+00] 3.83E-02] 1.20E-01] 4.62E-02] 6.23E+00] 1.63E-06] 3.70E-02] 1.56E-01] 1.90E-03] |.06E-01] 2.34E-03] 623E+00




CALCULATION SHEET

PROJECT: RPP-WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: DA
. SHEET NO.: 26 -
SUBJECT: Updated Emissions Run Feed Vector
. Tank
Analyte Uit ™ R702 | AN-103 | AN-104 | AN-105 | AN-107 | AP-101 | AP-104 | AW-101 | AZ101 | AZ-102 | SY-101 | Max

242Py Ci 2.20E-04] 1.15B-04] 1.5SE-04] 8.78E-05| 2.14E-03| 6.96E-06] 8.05E-06] 3.875-03] 6.90E-05| 1.06E-03] 1.72E-06] 3.87E-03
243Am Ci 223E02] 133E-03] 291E-03! 9.10E-04| 1.01E-01} 3.55E-05] 4.20E-04] 7.21E.03] 448E-04f 1.62E-04] 3.17E-05| 1.01E-01
243Cm Ci 1.27E-01] 3.40E-03] 1.02E-02] 4.00E-03| 5.18E-01] 147E-04] 149E-02] 7.68E-02| 2.78E-04] 1.55E-02| 1.89E-04| S.18E-01
244Cm Ci 9.94E-01 421E-02| 9.40E-021 3.40E-02| 3.60E+0CQ; 3.19E-03{ 3.27E-01{ 1.79E+00| 6.24E-03| 2.05E-03] 1.66E-03| 1.60E-+00
3H Ci 2.26E+001 9.01E+00| 2.47E+01| 4.98E+00] 2.43E+00{ 1.96E+01| 2.78E+00| 2.74E-+01| 5.48E+01| 1.16E+02| 7.14E+02| 7.14E+02
SONi Ci L74E+00] 5.0SE+00| 4.49E+00{ 5.03E+00| 8.41E-01] 1.16E+00] 1.86E+00] 4.26E+00] 0.00E+00] 3.66E-02] 5.33E-01] 5.05E+00
60Co Ci 2.73E+02] 4.12E+01] 6,33E+01| 5.52E+01] 4.04E+02[ 1.26E+01] 2.77E+01] 6.71E+01] 5.92E+01| 5.85E+01] 3.23E+01l 4.04E+02
63Ni Ci 1.64E+02] 4.79E+02] 4.26E+02] 4.776+02] 7.93E+01] 1.10E+02] 1.79E+02] 4.03E+02| 0.00E+00| 3.44E+00] 4.98E+01| 4.79E+02
79S¢ Ci 2. 14E+H00] 2.06E+00{ 2.54E+00f 1.04E+00] 2.58E+00{ 2.45E-01] 3.16E+00] 2.42E+00] 444F+00] 1.43E+001 6.83E-Q1] 4.44E+00
90Sr Ci 2.97E+05] 7.40E+03{ 8.55E+04] 3.10B+04] 3.02E+05| 3.62E+02] 7.76E+03| 8.93E+04] 3.03E+03] 7.00E+03 9.66E+03] 3.02E+05
90y Ci 297E+0s| 7.40E+03| 8.55E+04] 3.10E+04] 3.02E+05] 3.62E+02| 7.76E+03| 8.93E+04] 3.03E+03| 7.00E+03] 9.66E+03] 3.02E+05
93mNb Ci 3.19E+01| 3.63E+01] 329E+01] 4.11E+01] 1.54E+01] 1.91E+01] 1.55E+01] 4.00E+01| 5.95E+01] 1.18E+01] 4.16E+00] 5.95E+01
93Zr Ci 3.98E+01| 5.06E+01] 4.58E+01] 5.12E+01] 1.92E+01] 2.66E+01| 1.88E+01] 4.98F+01] 7.53E+01| 149E+01| $.02E+00| 7.53E+01
99T¢ Ci 4,956+02] 6.93E+02| 7.87E+02] 1.12E+03] 2.60E+02] 1.99E+02] 7.09E+02] 8.37E+02] 1.17E+03] 6.99E+02| 6.43E+02[ 1.17E+03




CALCULATION SHEET PROJECT: RPP-WTP
JOB NO.: 24560

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: DA
' SHEET NO.: 27

SUBJECT: Updated Emissions Run Feed Vectos

Table A4 LAW Chemical Analytes Comparison with SOW Maximums

Analyte Feed Feed Cont Max Selected Basis Feed
mol mol/mol Na mol/mol Na | mol/mol Na mol N
Ag 9.04E+02 1.21E-04 N/A* 1.21E-04] Actual 9.04E+02
Al 8.10E+06 1.08E-+00 2.50E-01 2.50E-01| SOWM 1.87E+06
As 4 57E+03 6.11E-04 N/A 6.11E-04] Actual 4.5TE+03
B 4.83E+04 6.46E-03 N/A 646E-03] Actual 4.83E+04
Ba 1.15E+03 1.54E-04 1.00E-04 1.00E-04f SOWM 7.48E+02
Be 1.76E+03 2.35E-04 N/A 2.35E-04] Actual 1.76E+03
Bi 1.51E+03 2.02E-04 N/A 2.02E-04] Actual 1.51E+03
Ca 5.09E+04 6.80E-03 4.00E-02 4.00E-02] SOWM 2.99E+05
Cd 2.04E+03 2.72E-04 4,60E-03 4.00E-03] SOWM 2 90E+04
Ce 2.26E+03 3.02E-04 N/A 3.02E-04] Actual 2.26E+03
Cl 1.05E+06 1.40E-0! R8.90E-02 8.90E-92] SOWM 6.66E+05
CN 4.19E+03 5.61E-04 N/A 5.61E-04] Actual 4.19E+03
Co 2.43E+03 3.25E-04 N/A 3.25E-04] Actual 2.43E+03
Cr 1.41E+05 1.89E-02 2.00E-02 2.00E-02} SOWM 1.50E+05
Cu 1.65E+03 2.21E-04 N/A 2.21E-04} Actual 1.65E+03
F 1.31E+06 1.75E-01 2.00E-01 2.00E-Q01] SOWM 1.50E+06
Fe 1.04E+035 1.39E-02 1.00E-02 1.00E-02] SOWM 7.48E+04
g 2.32E+01 3.11E-06 1.40E-05 1.40E-05] SOWM 1.05E+02
K 4.30E+06 5.75E-01 1.80E-01 1.80E-01] SOWM 1.35E+06/
La 8.78E+02 1.17E-04 830E-05 830E-05] SOWM 6.21E+02
Li 2.96E+04 3.95E-03 N/A 3.95E.03] Actual 2.96E+04
Mg 1.33E+H04 1.78E-03 N/A 1.78E-03] Actual 1.33E+04
Mn 3.64E+04 4.87E-03 N/A 4,87E-03] Actual 3.84E+04
Mo 3.88E+03 5.19E-04 N/A 5.19E-04] Actual 3.88E+03].
Na 7.48E+06 1.00E-+00 N/A 1.00E+00; Actual - 7.48E+06
Nd 2.45E+03 3.27E-04 N/A 3.27E-04] Actual 245E+03
NH3 1.48E+05 1.98E-02 N/A 1.98E-02] Actunal 1.48E405
Ni 3.29E+H04 4.40E-03 3.00E-03 3.00E03] SOWM 2.24E+04
NO2 LOTEHY? 143E+30 3.80E-01| " 3.80E-01] SOWM 2.84E+06
NO3 1.32E+07 1.76E+00 8.00E-01 8.00E-01§ SOWM 5.98E+06,
OH 2.25E+07 3.00E+D0 N/A 3.00E+00] Actual 2.25E+07
Oxalate 1.41E+06 t.88E-01 5.00E-01 5.00E-01] SOWM 3. 74E+06
Pb 6.47E+03 8.65E-04 6.80E-04 6.80E-04] SOWM 5.09E+03
Pd 6.02E+01 8.04E-06 N/A 8.04BE-06; Actial 6.02E+01
APO4 2.66E+05 3.56E-02 1.30E-01 1.30BE-01] SOWM 9. 72E+05
Pr 5.06E+H00 6.77E-07 N/A 6.77E-07  Actual 5.06E+00
Rb 1.95E+02 2.61E-05 N/A 2.61E-05] Actual 1.95E+02
Rh 8.04E+02 1.07E-04 N/A 1.07E-04] Actual 8.04E+02
Ru 8.90E+02 1.19E-04 N/A 1.1SE-04} Actual 8.90E+02
Sb 1.55E+03 207E-04 N/A 2.07E-04] Actual 1.55E+03
Se 2.96E+03 3.96E-04 N/A 3.96E-04| Actual 2.96E+03
Si " 1.26E+05 1.68E-02 N/A 1.68E-02| Actual- 1.26E+05
S04 5.96E+05 7.97E-02 7.00E-02 7.00E-02; SOWM 5.23E+Q5
Sr 3.61E+02 4 .82E-05 N/A 4 82E-05) Actual 3.61E+02
Ta 4.28E+02 5.73E-05 N/A 5.73E-05] Actual 4 28E+02
Te 5.59E+00 T1ATE-0Q7 NIA 7.47E-07] Actal 5.59E+00
Th 3.13E+02 4.18E-05 N/A 4,18E-05] Actnal 3.13E+02




CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24580
BY: E. Berios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 . SHEET REV: QA
SHEET NO.: 28
SUBJECT: Updated Emissions Run Feed Vector
Feed Feed Cont Max Selected . Feed
Analyte mol mol/mol Na { mel/mel Na | mol/mot Na Basis mol
Ti 7.22E+02 9.66E-05 N/A 9.66E-05| Actual 7.22E+02
TIC as CO3 4.42E+06 5.91E-01 3.00E-01 3.00E-01] SOWM 2.24E+06|
Tl 3.09E+03 4.13E-04 N/A 4.13E-04{ Acmal 3.09E+03
Uftotal) 1.13E+04 1.52E-03 1.20E-03 1.20E-03] SOWM R9TE+03
v 3.10E+03 4.15E-04 N/A 4.15E-04| Actual 3.10E+03
W 2.92E+03 3.90E-04 N/A 3.90E-04] Actual 292E+03
Y 2.92E+02 3.91E-05 N/A 3.91E-05] Actual 2.92E+02
Zn 3.03E+03 4.05E-04 N/A 4.05E-041 Actual 3.03E+03
Zr 2.69E+03 3.59E-04 N/A 3.59E-04] Actual 2.69E+03

/A = none available _
SOWM = statement of work maximurn




BY: E. Berrios
DATE: 12/04/02

CALCULATION SHEET

SUBJECT: Updated Emissions Run Feed Vector

Table A-5 LAW Radionuclide Comparison with SOW Maximums

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

SHEET REV: DA

SHEEY NC.:

29

Analyte Ci Ci/mol Na | Bg/molNa| CM Bsq‘j:fgfga Basis fﬁfﬁﬁiﬁa Selected Ci
106Ra 3.05E.04]  4.08E-11] 151E+00 WA 1515400, Actal 4.08E.11]  3.05E.04
13mCd | 3.94E+02]  4.33E-05| 1.60E+06]  N/A 1.60E+06] Actmal 4.33E.05] 3.24E402

{1258b 400E103]  538E04] 199E+07, /A 199E+07,  Actual 538E04] 4026403
1268n 3.025+01]  4.04E.06] 1.40E+05] N/A 1.49E+05] Actual 4.04E-06] 3.02E+01
1291 1.13E+00]  151E07| 5.59E+03] /A 5.55E+03]  Actual 1518-07] 1.I3E+00
134Cs 145E04]  1.94E-03] 7.17E+07] A 717E+07| _Actual 1.946.03]  1.45E+04
137Cs 5.65E+06] 7.56E-01] 2.80E+10] Z2.00E+10] _ 2.00E+10] SOWM S41E01] 4.04E+06
137mBa | 5.35E+06]  7.15E-01] 2.65E+10] N/A 2656410 Actual T15E-01] 5.35E106
14C 5.34E+01| 7.14E-06] 2.64E+05| N/A 2.64E+05] Actual T14E-06] 534501
151Sm T1.90E+04|  6.67E-03] 2.47E+08]  N/A 2.47E+08]  Actal 6.676-03| 4.00E+04
152En 2.63B+02] 3.52E-05] 130E:06] /A 130E+06]  Actual 3.576.05] 2.63E+02
154Eu 246E+03| 3.20E-08] 1.22E:07| 4.30E-06] 4 30E+06] SOWM 1 16E-04| 8.69E:02
155Eu 1505+03]  2.01E-04] 742E-06]  N/A. 742E406]  Actual 2 O1E-.04] 1.50E+03
226Ra 4.65E-04] 622511, 230E-00 N/A 2 30E+00]  Actual 6.22E-11] _4.65E.04
227Ac $.1BE.03| 6.93E-10] 2.56E-01] N/A 2.56E+01]  Actual 6.93E-10]  5.18E.03
228Ra 0.05E-01] 121E-07] 448E:03] WA 448E+03| Actal 121E.07]  9.05E.01
229Th 2.13E.02] 2.85E09] 1.05B+02] N/A 1.056+02] Actual 7 85E-09]  2.13E02
331Pa 151E.02]  2.02E-09] 747E+01]  N/A 7476401 Actual 7.02E-00] 1 31F.02
237Th T.12E-01] 1.50E.08| 5.54E+03| /A 5.5457102| Actual 1.50E-08]  1.12E-01
232U 5.08E.01] 6.79E-08] 2.51E+03] N/A 2.51E+03| Actual 6.79E-08]  5.08E-01
2330 2.08E+00] 2.78E-07] 1.03E+04] N/A 103E+04]  Actual 278507 2.08E+00
234U 121E+00]  1.62E-07] 5.99E+03) /A 599E+03| Actual 162E07)  121E+00
2350 4.67E-02] 624E-00] 231E+02) WA 2315+02] Achul 624500 4.67E-02
236U 1.40E-01] 1875.08] 693E+02]  N/A 6.936+02] Actual 1 87608 1.40E01
337Np 5.56E400|  7.43E-07| 2.75E+04| 7.78E+02 778F+02] SOWM 2.10E-08] 1.57E.01
338Pu 147E+01]  1.97E-06] 7.27E+D4] 2.06E+03 306E103] SOWM 5.56E-08] _ 4.16E.01
338U 9.00E-01|  1.20E-07] 4456103 N/A 4456103 Actal 1.20E-07| _ 9.00E01
239Pn 1.74E+02]  2.33E-05| B8.G1E+05| 2.44E+04 2 44E+04] SOWM 6.58E-07]  4.92E400
240Pu 3.08E+01] 4.12E-06] 1.52E+05| 4.31E-03 4315+03] SOWM LITE-07] 872501
241Am 247E+03] 3.305-04] 1.22E+07| 346E105 3.46E105] SOWM | ©.35E-06] 6.99E<01
241Pu 723E+02]  9.67E-05] 3.58E+06| 1.01E+05 1.01E+05] SOWM 2.74E-06] 2.05E+01
247Cm 623E+00]  8.33E-07]  3.08E+04| 8.72E+02 8.77E+02] SOWM 2.36E-08]  1.76E-01
242Pu 387603  5.18E-10] 1O1E+01| 5.42E-01 542601 SOWM 146E-11]  1.10E-04
243Am 101E-01]  1.35E-08] 5.00E+02| 1.41E+01 1.41E+01]  SOWM 3.82E.10]  2.86E.03
243Cm 5.18E-01]  6.93E-08] 2.56E+03| 7.25E+01 7.25E401] SOWM L96E.00] 1 47E-00
244Cm 3.60E+00] 4.81F-07] 1.78E+04| 5.04E+02 5.04E+02] SOWM 1.36E-08] 102501
3H 7.14E+02] 955E-051 353B+06] N/A 3 53E+06]  Actual 955E.05]  7.14E+02
SONi 5.05E+00]  6.J5B-07 2.50E+04] N/A 2 S0E+04]  Actual 675607 5.05E+00
60Co 4.04E102]  540E.05] 2.00E+06] 370E+05|  3.J0E+05| SOWM 1.00E-05| 7.48E+01
63Ni 4.79E+02]  641E-05| 237E+06] N/A 237E+06| Actual 6A1E-05] 4.79E+02
795e 4.44E+00]  5.04E.07] 220E+04] /A 2 20E+04]  Actual 5 04507 4 A4E+00
90Sr 3.07E+05| 4.04E-02] 1.495+00] 8.005+08]  B.00Er08| SOWM 3.16E-02] _1.62E405
90Y 3.02E+05|  4.04E.03| 149E+00]  N/A 1.49E509]  Actual 4.04E-02]  3.02E+05
O3mND 5056101  7.06E-08] 2.04E+05|  N/A 3 04E+05] Actual 796E-06] 5.95E+01
937r 7535+01]  LOIE-05| 3.73E+05|  N/A 3.73E+05| Actual 10IE0S|  7.53E+01
99Tc 1.17E+03] 1.56E-04]  5.79E+06] 7.10E406]  7.10E106] SOWM 192604 1448403

NA = none available
SOWM = Statement of Work maximum




CALCULATION SHEET - PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24580-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: 0A
SHEET NO.: 30

SUBJECT: Updated Emissions Run Feed Vector

Table A-6 LAW Chemical Analytes Feed Charge Balance

Analyte Charge mol Total Charge
Ag 11 9.04E+02 9.04E+02
Al 3} 1.87E+06 5.61E+06
As 51 4.57E+03 2.28E+04
B 3] 4.83E+04 1.45E+05
Ba 2] 7.48E+02 1.50E+03
Be 0] 1.76E403 0.00E+00
Bi 31 1.51E+403 4.54E+03
Ca 2| 2.99EH05 5.98E+05
Cd 2] 2.99E+04 5.98E+04
Ce 3] 2.26E+03 6.77E+03
Cl -1} 6.66E+05 -6.66E+05
CN 0] 4.19E+03 0.00E+Q0D
Co Ol 2436+03 0.00E+00
Cr 3| 1.50E+0S 4 49E+05
Cu 2} 1.65E303 3.31E+03
F -1} 1.50E+06 -1.50E+06
Fe 3| 748E+p4 2.24E+05
Hg 2| 1.05E+02 2.09E+02
K 1{ 1.35E+06 1.35E+06
La 3| 6.21E+02 1.86E+03
Li 1| 2.96E+04 2.96E+04
Mg 2| 1.33E+04 2.67E+04
Mn 4] 3.64E+04 1 46E+Q5
Mo 0] 3.88E-+03 0.00E+00
Na 1] 7.48E+06 7.48E+06
Nd 0] 245FE+03 0.00E+00
NH3 0] 1.48E+05 0.00E+00
Ni 2] 2.24E+04 4. 49E404
NO2 -1 2.84E+06 -2.84E+06
NO3 -1] 5.98E+06 -5.98E+06
OH -1] 2.25E+07 -2.25E+07
Oxalate -2 3.74E+06 -7.48E+06
Pb 2} 5.09E+03 1.02E+04
Pd 2} 6.02E+01 1 20E+02
PO4 -3 9.72E+05 -2.92E+06
Pr D] 506E+Q0 0.00E+00
Rb 0] 1.95E+02 0.00E+00
Rh 0] 8.04E+02 0.00E+00
Ru 0] R.90E+02 9.00E+G0
Sb 0t 155E+03 0.00E+00
Se 0| 2.96E+03 0.00E+00
Si 4] 1.26E+05 5.04E+05
S04 -2| 5.23E+05 -1.05E+06
Sr 2| 3.61E+02 7.21E+02
Ta 0| 4.28E+02 0.00E+00




CALCULATION SHEET PROJECT: RPP-WTP

JOB NG.: 24580

BY: E. Berrios CALC NO.: 24590-WTP-M4C FRP-00001
DATE: 12/04/02 _ SHEET REV: 0A
SHEET NO.: 31

SUBJECT: Updated Emissions Run Feed Vector

Analyte Charge mol Total Charge
Te 0} 5.59E+00 0.00E+Q0
Th 0f 3.13E+02 0.00E+00
Ti 4] 7.22E+02 2.89E+03
TIC as CO3 -2| 2.24E+06 -4.49E+06
Tl 0} 3.09E+03 0.00E+00
U(total) 0] B.97E+03 0.00E+00
v 0] 3.10E+03 0.00E+00
w 0] 2.92E+03 0.00E+0D
Y 0] 2.92E+02 0.00E+00
Zn 2| 3.03E+03 6.06E+03
Zr 4 2.69E+03 1.O7E+04
Total charge -32652326




CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24530-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: DA
SHEET NO.: 32

SUBJECT: Updated Emissions Run Feed Vector

Table A-7 LAW Radionuclide Feed Charge Balance

Analyte Charge | Ci/kmol Ci mel Total Charge |
J06Ru 0 3.05E-04 0.0CE+00
113mCd 0 3.24E+02 Q.00E+00
1255b 3| 1.30E+08| 4.02E+03 3.09E-02 9.28E-02
126Sn 2| 1.43E+03| 3.02EH+01] 2.11E+0l 4.22E+0t
1291 -1| 2.28E+01] L13E+00{ 4.96E+01 ~4.96E+0t
134Cs 0 1.45E+04 0.00E+00
137Cs 1| 1.19E+07| 4.04E+06|  3.40E+02 3.40E+02
137mBa 0 5.35E+06 0.00E+00
14C 4| 6.26E+04| S534E+0} 8.53E-01 341E+00
1518m 3] 397E+06] 4.99E+04|  1.26E+0] 3.77E+01
152Eu 3] 2.64E+07] 2 63E+02 9.96E-03 2.99E-02
154Eun 3| 4.16E+07| 8.60E+02 2.09E-02 6.27E-02
155Eu 3| 7.53E+07] 1.50E+03 1.99E-02 5.98E-02
226Ra 0 4.65E-04 0.00E+00
227Ac 0 5.18E-03 0.00E+00
228Ra 0 9.05E-01 0.00E+00
229Th 0 2.13E-02 0.00E+00
231Pa 0 1,51E-02 0.00E+00
232Th 4| 2.55E-02| 1.12E-0) 4.36E+03 1.76E+04
2324 0 5.08E-01 0.00E+00
233U 6] 2.25E+03] 2.08E+00 9.24E-01 5.55E+00
234U 6] 145E+03| L21E+00 8.34E-01 5.01E+00
235U 6] S.08E-01] 4.67E-02{ 9.19E+0] 5.52E+02
236U 6] 1.52E+01] 1.40E-01 9.21E+00 5.53E+01
237Np 4| 1.67E+02} 1.57E-01 942E-01 3.77E+00
238Pu 4] 408E+H06] 4.16E-01 1.02E-04 4.08E-04
238U 6{ 8.00E-02{ 9.00E-Ot 1.13E+04 6.75E+04
239Pu 4| 1.4BE+04] 4.92E+00 3.33E-01 1.33E+00
240Pu 4| 545E+04] 8.72E-01 1.60E-02 6.40E-02
241Am 3| B.26EH)5| 6.99E+01 8.46E-02 2.54E-01
241Pu 41 248E+07] 2.05E+0! 8.25E-04 3.30E-03
242Cm 0 1.76E-01 0.00E+00
242Pu 0 1.10E-04 0.00E+00
243Am 0 2.86E-03 0.00E+00
243Cm 3| 1.23E+07] 1.47E-02 1.19E-06 3.58E-06
244Cm 31 2.62E+07] 1.02E-01 3.89E-06 1.17E-05
3H ] 1} 2.90E+07; 7.14E+02 2.46E-02 2.46E-02
S9N 3 5.05E+00 0.00E+00
60Co 3] 6.78E+07| TA4BE+0] 1.10E-03 3.31E-03
63N 2] 3.57E+06] 4.79E+02 1.34E-01 2.68E-01
79Se 0 4 44E+00 0.00E-+H10
90Sr 2| 1.24E+07] 1.62E+05 1.30E+)1 2.61E+(1
90Y 0 3.02E+05 0.00E+00
93miNb 0 5.95E+01 0.00E+00
937Zr 0 7.53E+01 0.00E+00




BY: E. Berrios
DATE: 12/04/02

CALCULATION SHEET

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
_ JOB NO.: 24550
CALC NO.: 24500-WTP-MAC-FRP-00001
SHEET REV: 0A

Total charge

Analyte Charge | Ci/kmol Ci mol Total Charge
99Tc 7] 1.68E+03{ 1.44E+03]  8.54E+02 5.98E+03
92071

SHEET NO.:

33




PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: 0A

SHEET NO.: 34

CALCULATION SHEET

BY: E. Bemios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table A-8 Adjustment of Chemical Analytes Positive Charges

Adjusted | Adjusted Final
Analyte mol Charge T otaij Charge nzoles mol/mol Na

Ap 9.04E-+H)Z, 1 1.76E+03 | 1.76E+03 | 1.21E-04
Al 5.61E+H)6 3 1.09E+07 |3.63E+06| 2.50E-01
AS 2.28E+04 5 443E+04 18.86E+03 ] 6.11E-04
B 1.45E+03 3 2.81E+05 |9.38E+04 | 6.46E-03

a 1.50E+03 2 2.90E+03 |1.45E+03] 1.00E-04
Be 0.00E-+00§ 0
B 4.54E-+03 3 8.80E+03 [2.93E+03 | 2.02E-04
Ca 5.98E+05 2 1.16E+06 | 5.81E+05| 4.00E-02
Cd 5.98E+04 2 1.16E+05 | 5.81E+04 | 4.00E-03
Ce 6. 77403 3 F31E+04 14.38E+03 | 3.02E-04
Cl -6.66E+03 -1
ICN 0.00E+00 0
Co 0.00E+00 0
Cr 449405 3 B.71E+05 | 2.90E+05| Z.00E-02
Cu 3.31E+03 2 642E+03 1 3.21E+03 | 2.21E-04
F -1.50E+08 -1
[Fe 2.24E+05 3 4.35EH05 | 1.45E+05 | 1.00E-02
Hg 2.08E+02] 2 4.06E+02 |2.03E+02 | 1.40E-05 -
K. 1.35E+06 I 2.61E+06 | 2.61E+06| 1.80E-01
La 1.86E+03 3 3.61E+H03 | 1.20E+03 | B.30E-05
[Li 2.96E+04/ 1 S.74E+04 | 5.74E+04 | 3.95E-03
Mg 2.67E+04 2 5.1B8E+04 | 2.59E+04 | 1.78E-03
Mn 1.46E+05 4 283E+05 | 7.07E+04 | 4.87E-03
Mo G.00E+0 0
Na 7.48E+04 1 145E+07 | 1.45E+07 | 1.00E+00
Nd 0.00E+00) 0
INH3 0.00E+-00 0
i 4.49E+04 2 8.71E+H04 [4.35E+04 | 3.00E-03
NO2 -2.84E+06 -1
INO3 -5.98E+06 -1
OH -2.25E+07 -1
Oxalate -7.48E+04 -2
Pb 1.02E+04 2 197E+04 | 9.87E+03 | 6.80E-04
Pd 1.20E+02 2 2.33E+02 | 1.17E+02 | 8.04E-06
PO4 -2.92E+08 -3
Pr 0.00E+00 0
Rb 0.00E+00 0
Rh 0.00E+00 4
Ru 0.00E+00 0
Sb 0.00E+00! 0
Se 0.00E-+)0) 0
Si 5.04E+05 4 9 7BE+65 1244E+05 | 1.68E-02
S04 -1.05E+06 -2
Sr 7.21E+0 2 1.40E+03 | 7.00E+02 | 4.82E-05




BY: E. Bemrios
DATE: 12/04/02

CALCULATION SHEET

SUBJECT: Updated Emissions Run Feed Vector

PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001

Adjusted | Adjusted Final

Analyte mol Charge TotalJCharge n:o!es mol/mol Na
Ta 0.00E+00X 4]
Te 0.00E+O0! 0
Th 6.00E-+00 0
13 2 .89E+03 4 S.61E+03 | 140E+03 | 9.66E-05
[FIC as CO3 | -4.49E+08 -2
1y 0.00E+00) 0
U(total) 0.00E+00! 0
WY 0.00E+00) 0
W 0.00E+00) 0
Y 0.00E+00 0

6.06E+03 2 1.18E+04 |5.88E+03 | 4.05E-04
T 1.07E+04] 4 2.09E+04 |5.21E+03 | 3.59E-04

SHEET REV: 0A

SHEET NO.: 35




CALCULATION SHEET PROJECT: RPP-WIP
. JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 ‘ SHEET REV: 0A
SHEET NO.: 36

SUBJECT: Updated Emissions Run Feed Vector

Table A-9 Adjustment of Radionuclide Positive Charges

Adjusted | Adjusted | Adjusted

Analyte mol charge total charge | Moles Ci

Bg/mol Na

106Ru 0.00E+00
113mCd | 0.00E+00
1258 3.09E-02

1268n 2.11E+01

1291 4.96E+01
134Cs 0.00E+00
137Cs 3.40E+02
137mBa__ | 0.00E+00
14C 8.53E-01

151Sm 1.26E+01
152Eu 9.96E-03

154Eu 2.098-02
155Eu 1.99E-02
226Ra 0.00E~+00
227Ac 0.00E+00
228Ra 0.00E+00
229Th 0.00E-+00
231Pa 0.00E+00
R32Th 4.39E+03

1.30E-01 | 6.00E-02 | 7.80E+03 | 1.99E+07
8.20E+01 ]4.10E+01}{ 5.86E+01 ! 149E+05

6.59E+02 | 6.59E+02 | 7.85E+06  2.00E+10

6.62E+00 | 1.66E+00 | 1.04E+02 } 2.64E+0S
7.32E+01 § 2.44E+01 | 9.68E+04 | 247E+08
5.80E-02 1.93E-02 | 5.10E+02 | 1.30E+06
1.22E-01 | 4.05E-02 | 1.69E+03 | 4.30E+06
1.16E-01 3.87E-02 | 2.91E+03 } 7.42E+06

3.41E+04 | 8.52E+03 | 2.17E-01 | 5.54E+02

232U 0.G0E+00

233U 9.24E-01 1.08E+01 | 1.79E+00 | 4.04E+00 | 1.03E+04
234U 8.34E-01 9.72E+00 | 1.62E+00 | 2.35E+00 | 5.99E+03
235U S.19E+01 1.07E4+03 | 1.78EH)2 | 9.06E-02 | 2.31E+02
235U 9.21E+00 1.07E+02 [ 1.79E+01 | 2.72E-01 | 6.93E+02 |.

237Np 9.42E-01
238Pu 1.02E-04

7.31E+00 | 1.83E+00 | 3.05E-01 } 7.78E+02
7.91E-04 [ 1.98E-04 | 8.07E-01 | 2.06EH)3

238U L13E+04 131E+05 | 2.18E+04 | 1.75E+00 | 4.45E+03
239Pu 3.33E-01 2.58E+00 | 646E-01 | 9.56E+00 | 2.44E+04
240Fu 1.60E-02 1.24E-01 | 3.10E-02 | 1.69EHJ0 | 4.31E+03

241Am . 8.468-02
241Pu 8.25E-04
D42Cm 0.00E+00
D42Pu 0.00E+00
243Am 0.00E+00
P43Cm 1.19E-06
244Cm 3.89E-06

4.93E-01 1.64E-01 | 1.36E+02 | 3.46E+05
6.40E-03 | 1.60E-03 | 3.97E+01 | 1.DIE+H)S

6.94E-06 | 2.31E-06 | 2.84E-02 | 7.25E+01
2.26E-05 | 7.55E-06 | 1.98E-01 | 5.04E+(Q2

3H 2.46E-02 4.78E-02 | 478E-02 | 1.39E+03 | 3.53E+06
I59Ni 0.00E+00
60Co 1.10E-03 6.42E-03 2.14E-03 | 1.45E+02 ] 3.70E+05
B3N 1.34E-01 5.21E-01 2.60E-01 | 9.30E+02 | 2.37E+06
79Se 0.00E+00
90Sr 1.30E+01 5.06E+01 | 2.53E+01 | 3.14E+05 | 8.00E+08
P0Y 0.C0E+00

oowowwo—-wwocohw&amhAmmmao-ﬁooccouwwwho-—o_&Mwoo

93mNb 0.00E+00




- CALCULATION SHEET PROJECT: RPP-WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 ' SHEET REV: 0A
SHEET NO.: 37

SUBJECT: Updated Emissions Run Feed Vector

93Zr 0.00E+00 0
9Tc 8.54E+02 7 1.16E+04 | 1.66E+03 | 2.79E+03 | 7.10E+06




CALCULATION SHEET

BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table A-10 LAW Chemical Analytes Emissions Feed Quantities

PROJECT: RPP-WTP
JOB NO.: 24500

CALC NO.: 24530 WTP-MAC-FRP-00001

Analyte |mol/mol Na]| Analyte |mol/mol Na
Ag 1.21E-04|NO2 1.96E-01
Al 2.50E-01{NO3 4.12E-01
As 6.11E-04|0H 1.55E+00
B 6.46E-03|Oxalate 2.58E-01
Ba 1.00E-04|Pb 6.80E-04
Be 1.21E-04|Pd 8.04E-06
Bi 2.02E-04|P0O4 6.70E-02
Ca 4.00E-02{Pr 3.49E-07
Cd 4.00E-03|Rb 1.35E-05
Ce 3.02E-04|Rh 5.54E-05
Ci 4.59E-02|Ru 6.13E05
CN 2.89E-04|Sb 1.07E-04
Co 1.67E-04|Se 2.04E-04
Cr 2.00E-02|Si 1.68E-02
Cu 2.21E-04|S04 3.61E-02
F 1.03E-01:8r 4.82E-05
Fe 1.00E-02Ta 2.95E-05
H 1.40E-05/Te 3.85E-07
K 1.80E-01iTh 2.15E-05
La 8.30E-05|Ti 9.66E-05
Li 3.95E-03|TIC as CO3 1.55E-01
Mg 1.78E-03(Tl 2.13E-04
Mn 4.87E-03(U(total) 6.18E-04
Mo 2.67E-04|V 2.14E-04
Na 1.00E+00|W 2.01E-04
Nd 1.69E-04|Y 2.02E-05
NH3 1.02E-02/Zn 4.05E-04
Ni 3.00E-03|Zr 3.59E-04

SHEET REV: 0A
SHEET NO.: 38




PROJECT: RPP-WIP

JOB NO.: 24590

CALC NO.: 24530-WTP-M4C-FRP-00001
SHEET REV: 0A

SHEET NO.: 39

CALCULATION SHEET

BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table A-11 LAW Radionuclide Emissions Feed Quantities

Analyte | Bg/molNa | Amnalyte | Bq/mol Na
106Ru 7.78E-01{236U) 6.93E+02
113mCd 8.26E+05|237Np 7.78E+02
1258b 1 99E+H)71238Pu 2.06E+03
1268n 1.49E+05|238U 4.45E+03
1291 2.88E+03|239Pu 2.44E-+04
134Cs 3. 70E+07|240Pu 4.31E+)3
137Cs 2.00E+10(241Am 3.46E+05
137mBa 1.36E+10{241Pu 1.01E+03
14C 2.64E+051242Cm 4 49E+02
151Sm 2.47E+08|242Pu 2.79E-01
152Eu 1.30E+06|243Am 7.29E+00
154Eu 4.30E+06]|243Cm 7.25E+01
155Eu 7 42E+061244Cm 5.04E+02
226Ra 1.19E+00|3H 3.53E+06
227Ac 1.32E+01]59Ni1 1.29E+04
228Ra 2.31E+03|60Co 3.70E+05
229Th 5.43E+01|63Ni 2.37EH06
231Pa 3.85E+H)1|79Se 1.13E+04
232Th 5.54E+02|90Sr 8.00E+08
232U 1.30E+03{90Y 7.70E+08
233U 1.03E+H)4{93mNb 1.52E+H)5
2340 5.99E+03|93Zr 1.92E+05
2350 2.31E+02|99T¢ 7.10E+06




CALCULATION SHEET PROJECT: RPP-WTP
. JOBNO.: 24560

BY: E. Berrios © CALC NO.: 24550-WTP-MAC-FRP-00001
DATE: 12/04/02 SHEET REV: 0A
SHEET NO.: 40

SUBJECT: Updated Emissions Run Feed Vector

Appendix B HL'W Calculations




CALCULATION SHEET

PROJECT: REP-WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: 0A
SHEET NO.: 41
SUBJECT: Updated Emissions Run Feed Vector
Table B-1 HLW Chemical Analytes Feed Quantities in kg
Analyte Unit Tank
AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107

AR kg 1L.17E+02] 2.52E+01] 4.88E+01] 2.37E+02] 1.06E+03| 2.63E+01] 2.98E+01| 242E+01) 2.94E+02
Al ki 2 71E+04] 3.87E+04| L.61E+D4] 1.99E+04{ 0.01E+04] 1.83E+03| 2.28E+04) 3.59E+03] 5.B6E+04
As kg ©.37E+00| 2.09E+01| 1.73E+01] 8.60E+00| 4.87E+0I 8.79E-01] 5.95E+00| 1.50E+01] 9.95E+00
B kg 1.21E+02[ 3.52B+01] 7.83E+01} 1.52E+02] 1.79E+03| 8.98E+00| 2.90E+01| B8.06E+00{ 2.08E+02
Ba kg 263E102] 6.84E+02] 1.94E+02] 0.00E+00] 1.47E+02] 1.52E+01] 2.09E+01| B.27E+00] 7.29E+02
Be ke 2.17E+00| 2.63E+00| 2.75E+00] 1.975+00| 3.81E+0l 1.10E-01{ 2.04E+00] 1.11E400f 1.56E+00
Bi kg . 2.13E+00{ 1.52E+02| 197E+01{ 2.53E+01| 4.80E+01 1.11E-Q1} 2.80E+03] 1.60E+00{ 1.04E+04
Ca kp 1.19E+03} 4.59E+03] 0.00E+00] 6.92E+02] 2.98E+03] 7.85E+01] 1.07E+03| 9.05E+02| 1.24E+03
Cd kg 6.18E4+01] 1.03E+02] 1.88E+03] 2.71E+03| 1.03E+03| 2.11E+00| 1.20E+02] 2.94B+01] 9.52E+0!
Ce kg 296E+02] 7.13E+02| 2.30BE+02] 1.41E+02] 7.09E+01] 2.34E+01] 3.91E+01] 1.50E+01] 7.79E+02
Cl kg 1.65E+02] 1.24E+02] 2.92E+01] 9.39E+01| 7.99E+02{ 3.78E+00] 1.60E+03| $.58E+02| 8.70E+02
CN kg 0.00E+00] 0.00E+00] 0.00E+00] 5.64E+00] 2.09E+01] 3.53E-01] 0.00E+00] 0.00E+00] 6.11E+00
Co kg 1.56E+01| 2378+01] 1.23E+01} 1.I3E+01] 9.74E+00] 1.11E+00| 7.91B+00| 300E+00| 2.65E+01
Cr kg 1.20E+03] 1.48E+03] 1.64E+02| 4.56E+02] 1.46E+03] S71E+01| 1.34E+04]| 161E+02| 9.30E+02
Cu kg 0.7SE+01] 2.01E+02| 6.37E+01] 3.80B+01] 1.34E+02| 6.86E+00] 1.85E+01| 145E+01] 2.28E+02
F kg 048E+02] 2.49E+02] 1.41E+03| 4.79E+02] 3.46E+04] 2.38E+00| 5.92E+02! 7.88E+02| 6.39E+03
Fe kg 3.57E+04] - 8.69E+04] 2.21E+04] 232E+04| 2.76E+04] 3.05E+03] 7.61E+03] 2.28E+03] 1.03E+05
Hg kg 1.20E+01] 1.13E+02] 5.58E-011 2.33E+00] 8.29E+03| 4.39E+00{ 5.82E+00{ 0.00E+00| 6.70E+01
K kg 2.93E+02] 5.23E+02] 9.56E+02] 1.51E+03| 1.33E+03] 2.11E+01} 7.63E+02| 175E+03| 4.47E+02
La kg 1.23E+03] 1.12E+03} 9.85E+02] 7.93E+02] 4.87B+01| 123E+01{ 4.82E+0l} 2.00E+01} 2.70E+02
Li kg 257E+00] 4.34E+01] 1.70E+02] 1.65E+00{ 6.0SE+00| 1.33E+00] 249E+01}{ 3.11E+00[ 1.67E+02
Mg kg 5.026+02] 1.74E+03] 1.78E+02] 1.78B+02] 2.06E+02] 2.02E+01] 2.33E+02| 2.00E+H02| 4.77E+02
Mn kg 2.04E+03]  1.15E+04] 2.84E+02] 5.08E+02] 7.01E+03| 7.59E+02| 1.78E+03| 7.87E+02 S5.02E+03
Mo kg 1,19E+01| 9.17E+00{ 1.23E+01] 2.02E+01| 240E+01 3.85E-01{ 0.00E+00] 1.29E+01| 4.58E+D1
Na kg 478B+04] 5.33E+04| 2.63E+04| 2.67E+04{ 1.78E+05| 245E+03] 7.46E+04{ 3.31E+04[ 9.52E+04
Nd kg 7.41E+02] 1.02E+03] 5.99E+02] 4.90E+02| 1.07E+02| 3.53E+01| 6.83E+01] 1.50E+01] 6.33E+02
NH3 kg 1.62E+02] 1.63E+03] 0.00E+00| C.00E+00] 2.25E+02] 0.00E+00| 0.00E+00] 0.00E+00, 0.00E+00
Ni kg 133E+03] 2.11F+03| 1.37B+03] 1.46E+03] 2.63E+03] 1.06E+02| 2.27E+02] 06.29E+01] 3.09E+03
NO2 kg 1.35E+04] 5.16E+01] 1.10E+04] 1.67E+04] 3.66E+04] B8.08E+01] 2.31E+04] 1.01E+04; 3.53E+04
NO3 kg 1.14E+03] 2.91E+01} 1.03E+04] 6.87E+03] 196E+04] [1.18E+01{ 4.26E+04; 1.75E+04| 4.78E+04
COH kp 0.00E+00] 0.00E+00{ 1.39E+¢3] 2.02E+03] 0.00E+00{ O0.00E+00| 4.11E+03] 127E+03| 2.29E+0S5
Oxalate kg 1.92E+04] 1.77E+03| 1.47E+03| 149FE+Q3| S.61E+03| 6.92E+01] 3.36E+04| 6.14E+02] 7.36E+02




CALCULATION SHEET

PROJECT: RPP-WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: 0A
SHEET NO.: 42
SUBJECT: Updated Emissions Run Feed Vector
. Tank
Analyte Unit 5001 | AY-102 | AZ-101 | AZ-102 | C-104 C-106 | SY-102 | AW-104 | C-107
Pb kg 9.56E+02| 3.52E+03] 8.57E+01] 2.71E+02] R.36E+02| 1.57E+02| 5.53E+02] 8.16E+01] 1.01E+04
Pd kg 0.00E+00| 0.00E+00] 3.74E-04] 1.62E+01] 0.00E+00] 3.88E-01] 0.00E+00] 0.00E+00] 0.00E+00
P04 kg 3.45E+03| 9.04E+03] 1.06E+02] 6.31E+02] 3.21E+03] 3.75E+02] 6.46E+03] 1.77E+02] 5.88E+04
Pr kg 0.00E+00| 3.01E+02| 1.28E+02| 9.27E+01] 7.00E+01| 1.26E+01] 0.00E+00] 0.00E+00] 2.08E+02
Rb kg S93E01] O0.00E+00] 3.74E+00] 1.39E+00| 2.67E+02] 9.07E-02] 2.41E+01] 0.00E+00] 8.43E-01
Rh k 6.85E+00] 0.00E+00] 4.70E+01] 9.77E+00] 1.44E+02| 8.92E-0i| 0.00E+00] 0.00B+00{ 4.36E+01
Ru kg 0.00E+00] 4.36E+02] 3.79E+02] 4.37E+G1| 0.00E+00| 1.83E+01] 0.00E+00{ 0.00E+00| 9.S1E+02
Sb kg __LIBE+01] 238E+000 2.15E+00] 9.88E+00] 5.71E+00] 9.97E-02{ 1[8IE+00] 9.03E+00| 241E+00
Se ke 1.96E+01] 5.02E-01] 7.16E+00] 2.79E+00| 3.92E+01] 2.11E-02} 5.90E+00| 1.13E+01| S.01E+00
Si kg 431E+02]  1.13E+02] 4.47E+02] 249E+03] 1.02E+04] 4.15E+01]  9.40E+02] 4.78E+02| 1.87E+03
S04 kg 3.04E+03| 1.51B+03] 7.59F+03] 7.05E+03] 3.42E+03] 6.06E+01{ 1.94E+03| 7.36E+02] B8.43E+03
St ke 6.68E+01| 2.28E+02] O.17E+01] 4.79E+01] 8.75E+01] 6.49E+00] 3.84E+01| S5.31E+00] 2.57E+(2
Ta kg 0.00E+00] 0.00E+00] 2.1SE+00| 6.53E-C1] 1.75E+00] 8.79E-02] 2.49E+00 0.00E+00{ 8.47E-Cl
Te kg 0.00E+00] 9.48E+01] 2.36E+01| 1.54E+C1| 0.00E+00] 3.98F+00{ 1.48E+00! 0.00E+00] 1.80E+02
Th kg 0.0DE+D0| 4.53E+02| 7.78E+01] B8.93E+01] 5.10E+04] 1.80E+01] 3.29E+02| 1.50E+01] 6.61E+H)2
Ti kg 3.52E+01] 1.10E+02] 9.62E+00] 1.06E+01] 9.80E+01] 4.09E+00{ 1.20E+01] 1.60E+01] 1.24E+02
TICasCO3 kg R.00E+04] S5S45E+04| 7.50E+03| L.90E+04| 4.84E+04| 3.25E+03] 1.14E+04] 1.31E+04] 1.14E+04
Tl kg 561E-01{ 2.96E+00] 2.15E+00] 6.53E-01] 9.74E+01] 1.24E-01 4.60E-01] 3.00E+01] 5.43E+00
U(total) kg 4.67E+02] 2.35E+03| 1.63E+03] 3.50E+03] 3.53E+04] 4.11E+01] 6.77E+02] 6.91E+03] 9.29E+03
v kg 9.80E+00] 2.98E+01{ S.35E+00] 8.32E+00| 2.72E+01] 1.37E+00] 9.06E+00} 7.53E+00{ 2.51E+01
W kg 0.00E+00] O.00E+00| 0.00E+00| 4.84E+00] 9.60E+02{ 0.00E+00] 0.00F+00{ 0.00E+00| 6.75E+02
Y kg 0.00E+00] 9.81E+0l] O0.0E+00| 3.41E+01] 2.82E+01| 4.46E+00] 1,13E+01] 1.50E+00] 9.48E+01
7n kg 533E+01] 1.52E+02] 2.56E+01] 245E+01] 6.08E+02] 4.36E+00{ 9.85E-+00] 2.80E+01| 1.77E+02
7r kg 6.93E+02] 2.86E+01{ 7.85E+03] 3.81E+03] 6.498+04] 2.65E+00| 7.51E+01] 2.10E+03] 7.39E+01




' PROJECT: RPP-WTP
CALCULATION SHEET - JOB NO. 24560

BY: E, Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: DA
SHEET NO.: 43

SUBJECT: Updated Emissions Run Feed Vector

Table B-2 HLW Chemical Analytes Feed Quantities in moles

Analyte MW Unit Tank
g/mol AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107 Max Cong *
Ag 107.8imol 1.08E+03] 2.34E+02[ - 4.52E+02] 2.208+03] 9.82E+03| 2.44E+02; 2.76E+(02{ 2.24E+02| 2.72E+03 9.82E+03
Al 26.9jmol 1.00E+06{ 1.43E+06| 5.96E+05| 7.37E+0S| 3.34E+06] 6.78E+04| 8.44E+05] 133E+05| 2.17E+06 3.34E+06
As : 74.9|mol 1.25E+02]  2.79E+02| 2.31E+02] [.1SE+02] 6.50E+02| L.17E+01] 7.94E+01] 2.00E+02| 1.33E+02 6.50E+02
B 10.8|mol 1.12E+04]  3.26E+03] 7.25E+03] 141E+04} 1.66E+05| 8.31E+02] 2.69E+03] 7.46E+02| 193E+04 1.66E+03
Ba 137.3|mol 1.92E+03] 4.98E+03] 1.41E+03] 0.00E+00| 1.07E+03| 1.11E+02] 1.52E+02} 6.02E+01| S531E+03 5.31E+03
Be 9.0{mol 241E+02] 2.92E+02] 3.06E+02{ 2.19E+021 4.23E+03] L[22BE+01 2.27E+02) 1.23EH02| 1.73E+402 4.23E+03
Bi 208.9)mol 1.02E+01] 7.27E+02] G43E+0l| 1.21E+02| 2.30E+02| S5.31E-01] 1.34E+04} 7.66E+00| 4.98E+04 4.98E-+04
Ca 40.0{mol 2.97E+04 1.14E+0S] 0.00E+00] 1.73E+04] 7.43E+(4] 1.96E+03] 2.67E+04| 2.26E+04] 3.09E+04 1.14E+03
Cd 112.4]mol 5.50E+02]  9.16E+02| 1.67E+04] 2.41E+04] 9.16E+03] 1.88E+01] 1.07E+03] 2.62E+02| 847E+02 2.41E+04
Ce 149.1{mol 2.11E+03| 5.09E+03| 1.64E+03] 1.01BE+03| 5.06E+02| 1.67E+02| 2.79E+02] 1.07E+02| $.56E+03 5.56E+03
Cl 35.4|mol 4.65E+03] 3.49E+03] 8.23E+02| 2.65E+03| 2.25E+04] [L.06E+02| 4.51E+04f 1.57E+04] 2.45E+04 4.51E+04
CN 26.0jmol 0.00E+00| O.00E+00{ C.00EH00] 2.17E+02| 8.04E+02] 1.36E+01] 0.00E+0Q| 0.00E+00| 2.35E+02 8.04E+02
Co 58.9|mol 2.65E+02| 4.02E+02] 2.09E+02] 1.92E+02! 1.65E+02] 1.88E+01} "1.34E+H02| 5.09E+01{ 4 50E+02 4.50E+02
Cr 51.9]mol 2.31E+04] 2.85E+04| 3,15E+03] 8.77B+03] 2.81E+0D4] 1.10E+03]| 2.58E+05] 3.09E+03] 1.79E+04 2.58E+05
Cu 63.5|mol 1.54E+03| 3.17E+03| 1.00E+03] 5.98E+02| 2.11E+03] 1.08E+02{ 2.91E+02| 228E+02[ 3.59E+03 3.59E+03
F 18.91mol 499E+H04] 1.31E+04] 7.42E+04| 2.52E+Q4} 1.82E+06] 1.25E+02{ 3.12E+04! 4.15E+04{ 3.36E+05 1.82E+06
Fe 55.8|mol 6.40E+05] 1.56E+06] 3.96E+05] 4.16E+05] 4.95E+05| 5.47E+04]| 1.36E+05| 4.09E+04] 1.85E+06 1.85E+06
Hg 200.6{mol 5.98E+01] 5.63B+02] 2.78E+00{ 1.66E+01{ 4.13E+04[ 2.19E+01] 2.90E+01| 0.00E+00| 3.34E+02 4.13E+04
K 39.1imol 7.49E+03] 1.34E+04{ 245E+04| 3.86E+04] 3.40E+04] S40E+02} 1.95E+04) 447E+04] 1.14E+04 4.47E+04
La 138.9{mol 8.86E+03] 8.06E+03| 7.09E+03} S5.71E+03{ 3.51E+02] 8.86E+01| 3.47E+02| 1.44E+02] 1.54E+03 8.86E+03
Li 6.9imol 3. T2E+02] 6.29E+03] 2.46E+04] 2.39E+02| 8.77EH02| 1.93E+(2| 3.61E+03| 4.51E+02| 2.42E+04 2.46E+04
Mg 24.3/mol 2.07E+04] 7.16E+04] 7.33E+03| 7.33E+03] 8.48E+03] 8.31E+02] 9.59E+03]{ 8.22E+03] 1.96E+04 7.16E-+04
Mn 54.9{mol 3.72E+04] 2.09E+05| 5.17E+03] 9.25E+03] 1.28E+05] 1.38E+04| 3.24E+04]| 143E+04]| 9.14E+04 2.09E+05
Mo 95.8{mol 1.24E+02] 9.56E+01] 1.28E+02] 2.11E+02| 2.50E+02] 4.01E+00; 0.00E+00] 135E+02] 4.78E+(2 4.78E+02
Na 22.9{mol 2.08E+06] 2.32E+06] 1.14E+06| 1.16E+06] 7.74E+06| 1.07E+05| 3.24E+06| 144E+06] 4.14E+06 1.07E+05
Nd 144.2[mol 514E+03{ 7.07E+03| 4,15E+03| 3.40E+03] 7.42EH02| 2.45E+02| 4.74E+02] 1.04E+02| 4.39E+03 7.07E+03
NH3 17|mol 2.13E+04] 959E+04] 0.00E+00| 0.00E+00] 1.32E+04| 0.00E+00] 0.00E+00| 0.00E+00] 0.06E+00 9.59E+04
Ni 58.7|mol 1.27E+04] 3.59E+04] 233E+04; 249E+04] 4.48E+04] 1.81E+03| 3.87E+03| 1.07E+03| S.26E+04 5.26E+04
NO2 46.0|mol 2.93E+05| 1.12E+03| 239E+05{ 3.63E+05{ 7.96E+051 1.76E+Q3| S5.02E+05{ 2.20E+05} 7.67E+0S 7.96E+05
NO3 62.0|mol 1.84E+04| 4.69E+02{ 1.66E+05] 1.11E+05| 3.16E+05| 1.90E-+02| 6.87E+05| 2.81E+05] 7.71E+05 7.71E+05
OH 17.0{mol 0.00E+00] 0.00E+00] 8.18E+04] 1.19E+05] 0.00E+00| 0.00E+00| 242E+05] 7.47E+04| 1.35E+07 1.35E+07




PROJECT: RPP-WTP
JOB NO.: 24590

CALCULATION SHEET

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: DA
SHEET NO.: 44
SUBJECT: Updated Emissions Run Feed Vector
Analyte MW Unit Tank
g/mol AY-101 | AY-102 | AZ-101 AZ-102 C-104 C-106 SY-102 | AW-104 C-107 | Max Conc *
Oxalate 38.0/mol 2 186405 2.01F+04] 1.67B+04] 1.690E+04] 6.38E+04] 7.86E+02] 3.82E+05| 6.98E+03] §.36E+03 3.82E+05
Pb 207.2{mol 3.61E+03] 1.70E+0dl 4.14E+02] 1.31E+031 4.03E+03] 7.58E+02] 2.67E+03] 3.94E+02) 4.87E+04 4 8TE+04
Pd 105.4|mol 0.00E+00] O0.00E+00! 3.52E-03| 1.52E+02] 0.00E+00| 3.6SE+00} 0.00E+00{ 0.0GE+C0[ 0.00E+00 1.52E+02
PO4 94 9{mol 3.63E+04] 9.52E+04] 1.12E+03] 6.64E+03| 3.38E+04] 3.95E+03] 6.80E+04] L86E+03| 6.19E+05 6.19E+05
Pr 140.9jmol 0.008+00] 2.145+03] 9.08E+02] 6.58E+02] 4.97E+02| 8.94E+D1| 0.C0E+Q0; 0.00E+Q0| 1.48E+03 2.14E+03
Rb 85.5imol 6.904E100] 0.00FE+00] 4.37E+01] 1.63E+01] 3.12E+03] 1.06E+00] 2.82E+02| 0.00E+00| 9.86E+00 3.12E+03
Rh 102.9|mol 6.66E+01]  0.00E+00] 4.57E+02] 9.49E+01] 1.40E+03] 8.67E+00 0.00E+00| 0.00E+00{ 4.24E+02[ 1.40E+03
- [Ru 101.1|mol 0.00E+00{ 4.31E+03] 3.75E+03] 4.32E+02] O0.00E+00[ 1.BIE+02] 0.00E+00] 0.00E+00] 9.41E+03 9 41E+03
Sh 121.7/mol 9.69E+01] 1.95E+01] 1.77E+01] 8.11E+01l 4.69E+01] 8.19E-01] 149E+0i] 7.41E+01] 1.98E+01 9.69E+01
Se 78.9imel 7 48E+02] 6.35E+00| 9.06E+01] 3.53E+01f 4.96E+02] 2.67E-01] 7.47E+01] 1.43E+02] 6.34E+01 4.96E+02
Si 28.1|mol 1.53E+04] 4.00BE+03| 1.59F+04] &.86E+04] 3.63E+05| 1.48E+03[ 3.35E+04, 1.70E+04| 6.65E+04 3.63E+05
S04 96.1{mol 3.16E+04| 1.57E+04} 7.00E+04] 7.34E+04| 3.56E+04] 6,31E+02] 2.02E+04; 7.66E+03| 8.77E+04 8.77E+04
St 87.6{mol 7.63F+02| 2.60E+03F L.OSE+03] 5.47E+02] 9.99E+02] 7.41E+01] 4.38E+02] 6.06E+01] 2.93E+13 2.93E+03
Ta 180.9lmol 0.00E+00] 0.00E+00] 1.19E+01] 3.61E+00] 9.67E+00] 4.86E-01] 1.38E+0t| 0.00E+00] 4.68E+00 1.38E+01
Te 127.6]mol 0.00E+00]  7.43E+02] 1.8SE+02| 1.21E+02] 0.00E+00] 3.12E+01] 1.16E+01] 0.00E+00{ 141E+03 1.41E+03
Th 232 .0}mol 0.00E+00] 1.95E+031 3.35E+02] 3.85E+02] 2.20E+05] 8.15E+01] 142F+03| 6.48E+01] 2.85E+03 2. 20E+(15
Ti 47 9mol 735E+02] 2.30E+03] 2.01E+02] 2.21E+02] 2.05E+03] 8.54E+01] 2.51E+02] 3.33E+02] 2.59E+03 2.59E+03
TIC as CO3 60.0]mol 1.35E+06] 9.08E+05| 1.25E+05] 3.17E+05] 8.07E+05| 5.42E+04] 1.90E+05{ 2.19E+05| 1.90E+05 1.35E+06
Tl 204 .4|mol 2.74E+00] 14SE+01| 1.05E+01] 3.19E+00] 4.77E+02] 6.07E-01] 2.25E+00] 147E+02] 2.66E+0] 4.77E+02
U(total) 238.0|mo!l 1.96E+03] 9.87E+03| 6.85E+03] 1.47E+04] 148E+05] 1.73E+02] 2.84E+03] 2.90E+04| 3.90E+04 1.48E+05
v 50.9mol 1.03E+02] 5.85E+02] 1.05E+02] 1.63E+02] 5.34E+02] 2.69E+01 178E+02[ 148E+02| 4.93E+02 5.85E+02
W 183.9]mol 0.00E100] 0.00E+00] O.00E+00] 2.63E+Q1] S5.22E+03] 0.00E+00] 0.00FE+00} 0.00E+00! 3.67E+03 5.22E+03
Y $8.9mol 0.00E+00] 1.10E+03] O0.00E+00] 3.84F+02{ 3.17E+02{ S5.02E+01| 1.27E+02} 1.69E+(01| 1.07E+03 1.10E+03
Zn 65.4{mo! R.15E+02] 2.32E+03] 3.01F+02] 3.75E+02] - 9.30E+03| 6.67E+01] 1.51E+02] 4.28E+02] 2.71EH)3 9.30E+03
Zr 91.2{mol 7.60E+03| 3.14E+02| 8.61E+04| 4.18E+04] 7.12E+05] 2.91E+01] 8.23E+02] 2.30E+04] B.10E+02 7.12E+05

* Except for Na which is the minimum concentration




CALCULATION SHEET PROJECT: BPEWIF
JOB NO.: 24590
BY: E. Berrios CALC NOQ.: 24580-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: QA
SHEET NQ.: 45
SUBJECT: Updated Emigsions Run Feed Vector
Table B-3 HLW Radionuclide Feed Quantities in Curies
Analyte Unit Tank
AY-101 AY-102 AZ-101 AZ-102 C-104 C-106 SY-102 AW-104 C-107 MAX
106Ru Ci 6.53E-02| 7.54E-03| 3.86E+02| 6.21E+02| 1.8CE-04] 5.77E-06 1.35E-05 1.65E-06 1.13E-02] 621E+02
113mCd Ci 1.75E+03 4 83E+00 1.93E+03 8.16E+02| 193E+01| 5.84E+00 1.60E+(1 1.50E+00 1.19E+Q3 1.93E+03
1255b Ci 1.34E+01| 1.55E+00{ 6.18E+03] 4.93E+03| 1.77E+02| 4.01E-01 7.54E+00 8.23E-01 7.42E+00|  6.18E+03
1265n Ci 2.80E+01 2.78E-01] 231E4H01| 1.25E+01] 1.72E+00] 1.81E+00 5.31E-01 4.63E-02| 6.37E+01 6.37E+0{
1291 Ci 9.40E-02 8.43E-03 1.17E-01 1.40E+00{ 7.53E.01| 8.28E-03 9.30E-02 2.89E-02 4.83E-02 1.40E+00
134Cs Ci 8.07E-02] 2.14E+02] 2.81E+02| 4.47E+02| 4.49E-02| 1.00E-02 1.03E-01 2.07E-02 4.90E-01 4.47E+02
137Cs Ci 5.30E+D4| 1.61E+05| 298EH0S| 4.92E+05| 9.55E+04] 1.14E+04| 6.54E+04| 1.33E+04| 6.35E+04] 4.92E+05
137mBa Ci 5.02E+04 1.53F+05] 2.82E+05] 4.66E+05| 9.03E+04| 1.08E+04 6.19E+04 [.2SE+(4 6.01E+04 4.66E+05
14C Ci 8.70E-01 1.74E-01 4.72E-01 4 80E-01] 1.86E+00] 8.28E-03 5.58E-01 1.27E+00 3.80E+00 3. 30E+00
1518m Ci 4.29E+05] 1.51E+03| 1.60E+05| 6.69E+04| 9.39E+03| 1.01E+04] 2.94E+03] 2.55E+02] 6.36E+05] 6.36E+05
152Eu Ci 0.00E+00] 6.I3E+01| 131E+02| 5.23E+01{ 243E+00; 2.85E+Q0 7.49E-01 7.70E-02 1.I7TE+Q2 1.31E+02
154En Ci 4.69E+03 6.77E+Q3| 1.35E+04f 7.29E+03{ 1.10E+03| 2.64E+02 1.91E+02 8.75E+00 1.60E+03 1.35E+04
155Eu Ci 2,28E+03 5.53E+037 1.74E+04 1.30E+04| 8.05E+02| 1.82E+02 1.05E+02 2.41E+00 1.04E+03 1.74E+04
226Ra Ci 1,02E-02 3.66E-03] 2.32E-04 8.50E-05] 6.27E-03] 13.93E-04 3.92E-05 3.07E-06 2.16E-02 2.16E-02
227Ac Ci 5.69E-02 1.29E-02] 2.61E-03 7.40B-04| 1.09E+02{ 2.21E-03 4.09E-04 3.14E-05 1.41E-01 {,09E+02
228Ra Ci 4,11E-02 3.42E-02} 3.11E-03 5.30E-03| 2.25E+01{ 2.46E-05 3.02E-02 3.70E-03 4.85E-02] 2.25E+01
229Th Ci 6.53E-04 6.93E-06] 1.94E-06| 6.83E-07| 941E-01] 2.10E-05 6.77E-04 1.57E-04 2.43E-03 9.41E-01
231Pa Ci 7.44E-02 3.90E-04] 7.77E-03 1.77E-03} 2.40E+)2] 2.82E-03 1,068E-03 R.46E-05 1.92E-01 2.40E+02
232Th Ci 3.82E-02 6.02E-02| 8.12E-03 9.83E-03] 4.99E+0¢| 2.53E-03 3.23E-02 §.24E-04 7.28E-02 4.99E+00
232U Ci 9.37E-02] 2.55E-04{ Z77E-02 1.07E-02 1.93E+Qt| 1.65E-04 1.04E-01 2.60E-03 S.45E-03 1.93E+01
233U Ci 1.85E-01 3.72E-06[ 1.13E-01 4.17E-02] 4.13E+02] 6.81E-04 4,27E-01 7.83E-03 2.26E-02 4.13E+02
234U Ci 1.71E-01| 1.04E+00| 7.86E-C1| 2.89E+00] 2.08E+0lj 1.34E-02 2.38E-01  3.35E+00 5.63E-Q1{ 2.08E+01
235U Ci 6.94E-03 4,01E-02) 2.99E-02 6.88E-02| 6.03E-01] 5.73E-04 9.99E-03 1.27E-01 1.37E-01 6.03E-G1
216U Ci S.87E-03 7.55E-02 6.37E-02 1.41E-01! 648E-0l{ 2.39E-04 5.78E-03 2.76E-01 8.92E-02 6.48E-01
237Np Ci 1.59E-01 3.95E+00] 1.34E+(1 1.31E401| 4.40E+00] 1.66E-01 7.44E-01 5.29E-02 8.07E-02 1.34E+01
238Pu Ci L.91E+D2;  5.26E+02f 1.33E+02 1.79E+02] 2.28E+02| 3.48E+00 5.55E+02 5.14E+01 6.81E+01 5.55E+02
238U Ci 1.56E-0t 8.00E-01] 5.44E-01) 1.16E+00| 1.17E+0l} 1.37E-02 2.26E-01)  230E+00] 3.10E+00[ 1,17E+01
239Pu Ci 4.89E402] 1.64E+03] 1.ISE+03| 1.54E+03| S547E+03| 7.52E+01 3.82E+03| 440E+02| 2.16E+03| 5.47E+03
240Pu Ci 1.48E+02 3.55E+02| 3.46E+02 4.58E+02; 1,08E+03| 1.54E+01 B.61E+02 1.34E+02 3.93E+02 1.08E+03




CALCULATION SHEET

PROJECT: RPP-WTP
JOB NO.: 24530

BY: E. Berrios CALC NO.: 24530-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: 0A

SHEET NQ.: 46
SUBJECT: Updated Emissions Run Feed Vector

Analyte Unit Tank
) AY-101 AY-102 AZ-101 AZ-102 C.104 C-106 Svy-102 AW-104 C-107 MAX

241Am Ci 8.79F+03|  7.62E+03] 2.55E+04] 1.B8E+04{ 6.3SE+03} 225E+02| 2.35E+04] 5.28E+0l 6.75E+03 2.55E+04
241Pu Cl 2.69F+03] 4.42E+03] 1.02E+04] 1.32E+04| 148E+04] 1.84E+02] 3.27EH)3 3.96E+03 3.73E+03 1.48E+04
242Cm Ci 1.17E+01] 1.40E+01] 2.30E+01] 6.52E+00] 5.38E+00; 3.42E-01 5.15E-02 9.84E-04 5.37E+00| 2.30E+01
242Pu Ci 2.67E-02] 4.27E-02] 5.35E-02 6.57E-02] 9.48E-02| 1.64E-03 2.05E-01 2.07E-02 2.74E-02 2.05E-01
243Am Ci 8.83E-01 5.60E-01 5.40E+00| S.61E+00] 3.12E-01} 2.02E-03 3.96E-01 3.7SE-QS 3.47E-01 5.61E+00
243Cm Ci 1.19E+00] 1.27E+00{ 3.36E+00 8.39E-01] 4.31E-01} 2.74E-02 4.61E-01 1.35E-04 4.21E-01 3,36E+00
244Cm Ci 4 08E+010  3.03E+01| 7.53E+01] 4.08E+01| 1.50E+01| 5.82B-01 1.10E+01 5.89E-04 1.56E+01 7.53E+01
JH Ci 2.38E+00F  7.31E+00| 4.05E+00] 1.22E+01| 5.61E+01| 143E-(1 6.85E-01 781E+00;  2.99EH01 S.61E+0]
SGNI Ci 1.58E+02| 1.10E+02{ 2.68E+01; 1.07E+01] 4.58E+00} 6.13E+00 2.58E-01 1.66E-02{ 3.22E+02| 3.22E+02
60Co Ci 4.36E+02 5RIE-01] 1.09E+03| 7.80E+02{ 2.72E+02| 2.46E-0] 8.13E+00 4.03E-01 2.47E+02 1.09E+)3
63Ni Ci {.48E+04| 1.04E+04] 2.95E+03| 1.19E+03] 4.29E+02{ 5.71E+02| 2.40E+01 1.56E+00| 3.01E+04| 3.01E+04
79Se Ci 1.37E+01 4.39E-02{ 4.67E-01 3.51E-0l} 6.40E+00| 2.77E-0i 8.79E-02 7.66E-03 1.79E+01 1.79E+01
908t Ci 1.38E+06| 5.27E+06| 4.94E+06] 2.98E+06| 4.84E+05| 2.82E+05] 6.73E+04 1.09E+03 2.24E+06{  5.27E+06
90y Ci 1.38E+06| 5.27E+06] 4.94E+06| 2.98E+06) 4.84E+05! 2.82E+05 6.73E+04 1.09E+03 2.24E+06;  5.27E+06
F3mNb Ci 499E+02| L70E+00{ 1.33E+02{ 5.25E+01| 9.90E+00} 1.08E+01 3.50E+00 3.04E-01 6.98E+02 6.98E+02
93Zy Ci 6.09E+02| 1.98E+00| 235BE+02| 9.69E+01] 1.16E+01} 1.16E-+01 4.31E+00 3.78E-01 7.75E+02]  7.75E+02
99Tc Ci 4.85FE+01| 1.39E+01| 641E+01] B8.99E+01i 579E+01| 1.03E+00 1.27E+02 1.49E+01 3.79E+01 1.27E+02




JOB NO.: 245030
BY: E. Bertios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: DA
SHEET NO.: 47

CALCULATION SHEET ' PROJECT: RPP-WTP

SUBJECT: Updated Emissions Run Feed Vector
Table B-4 HLW Waste Oxide Mass Calculation

Analyte Max Cone MwW Mass Charge # Mass of O | Contract Max Feed
' mol g/mol g oxygens/m grams g/100 g w.ox | Quantity
ol oxide g
Ag 9.82E+03!  107.87| 1.06E+06 1 0.5 7.86E+04 0.55] 3.50E+06
Al 3.34E+06 27f  9.01E+07 3 1.5|  B.0LE+07 14] 8.90E+07
As 6.50E+02 74.92) 4.87E-+04 5 2.5{  2.60E+04 0.16{ 1.02E+06
B 1.66E+05 10.81] 1.79E+06 3 1.5  3.98E+06 1.3] 8.26EH)6
Ba 5.31E+03 137.31  7.29E-+05 2 1 8.50E+04 451 2.86E+07
Be 4.23E+03 9 3.81E+04 2 1 6.77E+04] . 0.065] 4.13E+05
Bi 4.98E+04 209{ 1.04E+07 KH 1.5 1.19E+06 2.8{ 1.78E+07
3 Ca 1.14E+05 40.1] 4.59E+06 2 1 1.83E+06 7.1] 4.51E+07
5 | Cd 2.41E+04 11241 2.71E+H06 2 1 3.80E+05 4.5{ 2.86E+07
] Ce 5.56EH03 140.1f  7.79E+3S 3 1.5 1.33E+05 0.81] 5.15E+06
Cl 4.51E+04 35.5] 0.00E+00 -1 0]  G.00E+00 0.33] 2.10E+06
CN 8.04E+02 26| 0.00E+00 -1 0] 0.00E+00 1.6 1.02E+07
Co 4 50E+02 58.9] 2.05E+04 3 1.5 1.08E-+04 0.45] 2.86E+06
Cr 2.58E+H05 52| 1.34E+07 3 1.5| 6.18E+06 0.68] 4.32E-+06
Cu 3.59E+03 63.5] 2.28E+05 2 1 5.74E+04 0.48| 3.05E+06
F 1.82E+06 19/ 0.00E+00 -1 0]  C.00E+00 3.5 2.23E+07
Fe 1.85E+06 55.8) 1.03E+08 3 1.5] 4.43E+07 291  1.84E+08
Hg 4.13E+04 200.6] 8.29EH06 2 1 6.61E+05 0.1 6.36E+0S
K 4.47E+04 39.1;  LI5EH06 i 0.5 3,58E+05 1.3] 8.26E+06
La 8.86E+03 138.9|  1.23EH06 3 1.5]  2.13E+05 2.6] 1.65E+07
i Li 2.46E+04 6.9 1.70E+05 1 0.5 1.97E+05 0.14] 8.90E+05
i Mg 7.16E+04 243]  1.74E+06 2 1| L.I1SE+06 2.1 L34E+07
Mn 2.09E+05 54.9] 1.15E+07 4 2] 6.70E+06 6.5] 4.13E+07
Mo 4.78E+02 95.91 4.58E+04 6 3 2.29E+04 0.65| 4.13E+06
Na 1.07E+03 23] 2.4SEH06 1 0.5 8.52E+0S 18] 1.21E+08
Nd 7.07E+03 144.2] 1.02E+06 3 1.5 1.70E+05 1.7| 1.08E+07
NH3 9.59E+04 171 0.00EHI0 0 0]  0.00E+00 1.6] 1.02E+07
Ni 5.26E+04 58.7 3.09E+06 2 1 8.42E+05 24| 1.53E+07
NO2 7.96E+05 46| 0.00E+00 -1 6]  0.00E+00 (no2/me3)] 0.00E+00
NO3 7.71E+05 62| 0.Q0E+00 -1 - 0]  0.00E+00 36]  2.29E+08
OH 1.35E+07 17{ 0.00E+00 -1 0]  0.00E+00 N/A*  0.00E+00




CALCULATION SHEET

PROJECT: RPP-WTP
JOB NO.: 24580

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: 0A
SHEET NO.: 48
SUBJECT: Updated Emissions Run Feed Vector
Analyte Max Cone MW Mass Charge # Mass of O | Contract Max Feed
mol g/mol £ oxygens/m grams g/100 g w. ox | Quantity
ol oxide g

Oxalate 3.82E+05 88| 0.00E+G0 -2 0| 0.00E+00 11| 6.99E+07
Pb 4.87E+04 207.2| 1.01E+07 2 1 7.80EH)S 1.1{  6.99E+06
Pd 1.52E+02 106.4] 1.62B+04 2 1 2 44E+03 0.13] B8.26E+05
PO4 6.19E+05 95/ 0.00E+00 -3 0 0.00E+00 N/A*!  (.00E+00
Pr 2.14E+03 140.9] 1.01E+}5 4 2 6.84E+04 0.35; 2.23E+06
Rb 3.12E+03 §5.5] 2.67E+405 1 0.5 2.50E+04 0198 1.21E+06
Rh 1 40E+03 102.9] 1.44E+05 3 1.5 3.36E+04 0.13] 8.26E+05
Ru 9.41E+03 101.1} 9.51E+05 4 2|  3.01E+H05 0.35] 2.23E+06
Sb 9.69E+01 121.8] 1.18E+04 3 1.5 233EH)3 0.84] 5.34E+06
Se 4.96E+02 79] 3.92E+04 4 2 1.59E+04 0.52] 31.31E+06
Si 3.63E+03 28.11 1.02EH)7 4 2 1.16E+07 19| 1.21E+08
504 8.77E+04 96.1] 0.00E+Q0 -2 0 0.00E+00 N/A*| 0.00E+00
Sr 2.93E+03 87.6] 2.57E+05 2 )| 4.69E+04 0.52) 331E+06
Ta 1.38E+01 180.9] 2.49E+03 5 2.5 5.51E+02 0.03] 1.91E+05
Te 1.41E+03 127.6; 1.80E+035 4 2] 4.51E+04 0.13] 8.26E+05
Th 2.20E+05 2321 5.10B+07 4 2]  7.03E+06 5| 3.18E+07
Ti 2.59E+(03 4791 1.24E+05 4 2 8.28E+04 1.3 8.26E+06
TIC as CO3 1.35E+06, 60{ 0.00E+00 -2 0 0.060E+00 30] 1.91E+08
Tl 4. 77E+02 204.4] 9.74E+04 3 2.5 1.91E-+04 0.45| 2.86E+06
U(total) 1.48E+05 238] 3,53E+07 6 3 7.12E+06 14;  8.90E+07
v 5.85E+H)2 50.9{ 2.98E+04 3 1.5 1.41E+04 0.032| 2.03E+05
W 5.22E+03 183.9] 9.60E+05 6 3 2.51E+05 0.24; 1.53E+06
Y 1.10E+H33 88.9{ 9.81E+04 3 1.5]  2.65E+04 0.16] 1.02E+06
Zn 9.J0EH)3 65.4] 6.08E+05 2 1 1.49E+05 042 2.67EH6
Zr 7.12E+05 91.2) 6.49E+07 4 2] 228E+07 15)  9.54E+07

* N/A = not available 4.36E+08 g mass 20E+08g0Q

. 4.36E+05 kg 20E+05 kg O
Total Mass 6.4G6E+03 kg = 6.36E+08 g



PROJECT: RPP-WTP
JOB NO.: 24530

CALCULATION SHEET

BY: E. Berrios

CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: 0A
- SHEET NO.: 49

SUBJECT: Updated Emissions Run Feed Veclor

Table B-5 Chemical Analytes Feed Quantity Comparison

Analyte Actual (g) | SOW max | Selected Source
(®) (4]

Ag 1.06E+06 3.50E+06 3.50E+06 SOWM
Al 9.01E+)7 3.90E+07 8.90E+07 SOWM
As 4.37E+04 1.02E+056 1.02E+06 SOWM
B 1.79E+06 8.26E+06 8.26E+06 SOWM
Ba 7.29E+05 2.86E+07 2.86E+07 SOWM
Be 3.81E+04 4.13E+05 4.13E+05 SOWM
Bi 1.04E+07 1.7BE+07 1. 78E+07 SOWM
Ca 4.59E+Q6 4 51E+)7 4. 51E+07 SOWM
Cd 2.71E+06 2.86E+07 2.86E+07 SOWM
Ce 7.79E+05 5.15E+08 5.15E+06 SOWM
Ci 1.60E+06 2.10E+06 2.10E+06 SOWM
CN 2.09E+04 1.02E+07 1.02E+07 SOWM
Co 2.65E+04 2.86E+06 2.86E+H06 SOWM
Cr 1.34E+07 4 32E+06 4.32E+06 SOWM
Cu 2.28E+05 3.05E+06 3.05E+06 SOWM
F 3.46E+07 2.23E+07 2.23E+07 SOWM
Fe 1.03E-+08 1.84E+08 1.84E+08 SOWM
Hg 8.29E+06 6.36E+05 5.36E+05 SOWM
K 1.7SE+06 8.26E+06 8.26E+06 SOWM
La 1.23E+06 1.65E+07 1.65E+H07 SOWM
L1 1.70EH)5 8.90E+05 8. 90E+05 SOWM
Mg 1.74E+06 1.34E+07 1.34E+07 SOWM
Mn . 1.15E+Q7 4. 13E+7 4.13E+07 SOWM
Mo 4.58E+04 4, 13E+06 4.13EH06 SOWM
Na 2.45E+06 1.21E+08 1.21E+08 SOWM
Nd 1.02E+06 1.08E+07 1.08E+07 SOWM
NH3 1.63E+06 1.02E+07 1.02E+07 SOWM
Ni 3.09E+}6 1.53EH)7 1.53E+07 SOWM
NO2 3.66E+H)7 3.66E+07 Actual
NO3 4.78E+07 2.29E+08 2.29E+08 SOWM
OH 2.29E+0R 2 2SE+08 Actual
Oxalate 3.36E+07 6.99E+07 6.99E+(7 SOWM
Pb 1.01E+07 6.99E+06 6.99E+06 SOWM
Pd 1.62E+04 8.26E+05 8.26E+(5 SOWM
PO4 5.88E+07 5.88E+07 Actual
Pr 3.01E+05 2.23E+06 2.23E+06 SOWM
Rb 2.67E+05 1.21E+06 1.21E+06 SOWM
Rh 1.44E+H)5 8.26E+05 8.26E+05 SOWM
Ru 9.51E+H}5 2.23E+H06 2.231E+06 SOWM
Shb 1.18E+04 5.34E+06 5.34E+06 SOWM
Se 3.92E+04 331E+H06 3.31E+06 SOWM
Si 1.02E+07 1.21E+08 1.21E+08 SOWM
S04 8.43E+06 "~ 8.43E+06 Actual
St 2.57E+05 3.31E+06 3.31E+06 SOWM
Ta 2.49F+03 1.91E+05 1.91E+05 SOWM
Te 1.B0E+05 8.26E+05 8.26E+H05 SOWM
Th 5.10E+07 3.18E+07 3.18E+07 SOWM




CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: DA
' SHEET NO.: 50

SUBJECT: Updated Emissions Run Feed Vector

Analyte Actual (g) | SOW max | Selected Source
(2) (2)

T 1.24E+05 §.26E+06 8.26E+06 SOWM
TIC as CO3 8.09E+07 1.91E+08 1.91E+08 SOWM
TI 9.74E+04 2.86E+06 2.86E+06 SOWM
Uftotal) 3.53E+07 8.90E+07 8.90E+07 SOWM
A 2.98E+04 2.03E+05 2.03E+05 SOWM
w 9.60E+05 1.53E6+06 1.53E+06 SOWM
Y 9 81E+04 1.02E+06 1.02E+06 SOWM
Zn 6.08E+05 2.67TE+HOG 2.67E+C6 SOWM
Zr 6.49E+07 9.54E+07 9 54E+07 SOWM

SOWM = statement of work maximum




CALCULATION SHEET

PROJECT; RPP-WTP
JOB NO.: 24590
CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: 0A

BY: E. Berrios
DATE: 12/04/02

SHEET NO.: 51
SUBJECT: Updated Emissions Run Feed Veclor
Table B-6 Radionuclides Feed Quantity Comparison
SOW Max

Analyte Ci Ci/ ll‘])(’)( gw. Qu:net‘i:fy Gi F}‘\e cet;g]. Selected Cif Source
106Ru 6.21E+02 6.21E+02| 6.21E+02|  Actual
t13mCd 1.93E+03 1.93E403| 193E+03] Actual
1255k 6.18E+03] 3.20E-02| 2.03E+05} 6.18E+03| 2.03E+05! SOWM
126Sn 6.37E+01[ 1.50E-04] 9.54E+02| 6.37E+01] 9.54E+02] SOWM
1291 1.40B+00f  2.90E-07] 1.84E+00] 140FE+00| 1.84E+00|] SOWM
134Cs 4.47E+02 : 447E+02] 4.47E+02]  Actual
137Cs 4.92E+05 1.5] 9.54E+06| 4.92E+0S[ 9.54E+06] SOWM
137mBa 4.66E+03 . 4.66E+05] 4.66E+05|  Actual
14C 3.80E+00| 6.50E-06] 4.13E+01| 3.80E+00] 4.13E+01] SOWM
1518m 6.36E+05 6.36E+05]  6.36E+05| Actual
152Eu 1.31E+02]  4.80E-04] 3.05E+03| 131E+02] 3.0S5E+03] SOWM
154Eu 1.35E+04] 520E-02| 3.31E+05| 1.35E+04| 3.31E+05| SOwWM
155Eu 1.74E+04] 2.90E-02] 1.84E+05] 1.74E+04| 1.84E+05] SOWM
226Ra 2.16E-02 2.16E-02| 2.16E-02] Actual
227Ac 1.09E+02 1.09E+02] 1.09E+02| Actual
228Ra 2.25E+01 225E+01] 225E+0]|  Actual
229Th 941E-01 9.41E-01| 941E-01 Actual
231Pa 2.40E+H)2 240E+02| 240E+02] Actual
232Th 4.99E+00 4.99E+00| 4.99E+00| Actual
232U 1.93E+01 1.93E+01] 1.93E+01 Actial
233U 4.13E+02]  9.00E-07| 5.72E+00] 4.13E+02] 5.72E+00] SOWM
234U 2.08E+01 2.08E+01} 2.08E+01 Actual
235U 6.03E-01 2.50E-07] 1.59E+00| 6.03E-01] 1.59E+00] SOWM
236U 6 48E-01 648E-01| 6.48E-01] Actual
237Np 1.34E+01 7.40E-05| 4.70E+02| L.34E+01| 4,70E+02] SOWM
238Pu 5.55E+02(  3.50E-04] 2.23E+03| S5.55E+02| 2.23E+03] SOWM
238U 1.17E+01 1.17E+01|  L17E+01|  Actual
239Pu 5A47E+03]  3.10E-03] 1L.97E+04i S47E+03| 1.976+04] SOWM
240Pu 1.08E+03 1.OSE+03] 1.08E+03] Actual
241Am 2.55E+04]  9.00E-02| 5.72E+)5| 2.55E+04| 5.72E+05] SOWM
241Pu 1.48E+04 220E-02| 1.40FE+05] 148E+04] 140E+05| SOWM
242Cm 2.30E+01 2.30E+01] 2.30E+01| Actual
242Pu 2.05E.01 2.05E-01 2.05E-01 Actal
243Am 5.61E+00 S5.61E+00) 5.61E+00] Actual
243Cm* 3.36E+00] 3.00E-03| 1.91E+04| 3.36E+00| 191F+04] SOWM
244Cm* 7.33E+0] 3.00E-03] 191E+04] 7.53E+01] 1.91E+04] SOWM
3H S.61E+01]  6.50E-05{ 4.13E+02| 5.61E+01| 4.13E+02] SOWM
59Ni 3. 22E+02 3.22E+02| 3.22E+02| Actual
60Co 1.09E+03| 1.00E-02| 6.36E+04] 1.09E+03| 6.36E+04] SOWM
63Ni 3.01E+04 3.01E+04] 3.01E+04] Actual
79S¢ 1.79E+01 1.79E+01} 1.79E+D1 Actual
90Sr S.27EH06] 1.00E+01| 6.36E+07| S.27EH06{ 6.36E+07] SOWM
20Y 5.2TEHOG S.27TEH06| 5.27E+06] Actual
93mNb 6.98E-+()2 698E+02] 6.98E+02] Actual
93Zr 7.75E+02 7.75E+02] 7.75E+02| Actual
99Tc 1.27E+02 1.50E-02| 9.54E+04| 1.27E+02| 9.54E+04] SOWM




PROJECT: RPP-WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRP-00001
SHEET REV: 0A

SHEET NO.: 52

CALCULATION SHEET

BY: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table B-7 HLW Chemical Analytes Charge Balance

Analyte mol Charpge |Total charge
Ag 3.24E+04 1] 324E+04
Al 3.30E+D6 3 9.89E+06,
As 1.36E+04 5 6.79E+04
B 7.65E+05 3 2.29E+06
Ba 2.0BE+05 2] - 4.17E+05
Be 4.59E+04 0 0.00E+00
Bi 8.52E+04 3 2.56E+05
Ca 1.13E+06 2 2.25E+H06
Cd 2.55E+05 2 S5.09E+05
Ce 3.68E+04 3 1.10E+05
Cl 5.91E+04 -1l -5.91E+04
CN 391E+05 0 0.00E-+00
Co 4.86E+04 0 0.00E~+00
Cr 8.31E+04 3 2.49E+05
Cu 4 31E+4 2 9.61E+04
F 1.17E+06 -1i -1.17E+06
Fe 3.30E+06 3 9.91E4+06
Hg 3.17E+03 2 6.34E+03
K 2.11E+05 1 2.11E+05
Ia 1.19E+05 3 3.57E+05
Li 1.29E+05 1 1.29E+05
Mg 5.49E+05 2 1.10E+06
Mn 7.53E+05 4 3.01E+06
Mo 4.31E+04 0 0.00E+00
Na 5.25EH)6 1 5.25E+06
Nd 7.50E+04 Q 0.00E+00
NH3 5.98E+(5 0 0.00E+00
Ni 2.60E+05 2 5.20E+05
NO2 7.96E+05 -1 -7 96EH)3
NO3 3.69E+06 -] -3.69E+)6
OH 1.35E+07 -}j  -1.35E+07
Oxalate 7.95E+05 -2/ -1.59E+06
Ph 3.38B+04 2 6.75E+04
Pd 7.77E+03 2 1.55E+04
PO4 6.19E+05 31 -1.86E+06
Pr 1.58E+04 0 0.00E+00
Rb 1.41E+04 0 0.00E+00
Rh 8.03E+03 0 0.00E+00
Ru 2.20E+04 0 0.00E+00
Sb 4 38E+04 0 0.00E+00
Se 4.18E+04 0 0.00E+00
Si 4.30E+06 4 1.72E+07
S04 8.77E+04 -2 -1.75E+05
Sr 3. 7T7TE+D4 2 7.55E+04
Ta 1.05E+03 0 0.00E+00
Te 6.48E+03 Q 0.60E+00
Th 1.37E+05 0 0.00E~+00
Ti 1.73E+05 4 6.90E+05




CALCULATION SHEET PROJECT: RPP-WTP
: JOB NO.: 24580

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00001
DATE: 12/04/02 SHEET REV: 0A
SHEET NO.: 53

SUBJECT: Updated Emissions Run Feed Vector

Analyte mol Charge |Tetal charpe
TIC as CO3 3.18E+06 -2|  -6.36E+06
Tl 1.40E+04 0j  0.00E+00
Ultotal) 3.74E+05] 0f  0.00E+00
v 4.00E+03 0} 0.00E+00
W 8.30E+03 0 0.C0E+00
Y 1.14E+04 0 0.00E+00
Zn 4.08E+04 2 8.17E+34
Zr 1.05E+06 41 4.1BEH06

Total charge 29810608




PROJECT: RPP-WTP

CALCULATION SHEET

JOB NO : 2459

BY: E. Berrios CALC NO.: 24590-WTP-M4C-ERP-00001
DATE: 12/04/02 SHEET REV: 0A
SHEET NO.: 54

SUBJECT: Updated Emissions Run Feed Vector

Table B-8 HLW Radionuclides Charge Balance

Analyte Ci Charge | Cifkmol |  mol cl;:::gle
106Ru 6.2 E-+02
113mCd 1.93E+03
12558b 2.03E+05 3] 1.30E+08] 1.56E+00] 4.69E+00
1268n 8.54E-02 2! 1.43E+03| 6.67E+02] 1.33E+03
1291 1.84E-+00 -1} 2.28B+01] 8.09E+01} -8.09E+01
134Cs 4.47E~+02
137Cs 9.54E+06 1] LI9E+07} 8.01E+02| B8.01E+02
137mBa 4.66E+05
14C 4 13E+D1 4] 6.26E+04; 6.60E-01] 2.64E+00
1518m 6.36E+05 31 3.97E+06] 1.60E+02] 4.81E+02
152Fu 3.05E+03 3| 2.64E+07 1.16E-01 3.47E-0]
154Eu 3.31E+05 3| 4.16E+07) 7.95E+00] 2.38E+(3
155Eu 1.84E+05 3] 7.53E+07] 2435E+00] 7.35E+00
226Ra 2.16E-02
227Ac 1.09E-+02
228Ra 2.35E+01
229Th 9.41E-01
231Pa 2.40E+02
232Th 4.99E+00 4| 2.55E-02f I1.96E+(5] 7.83E+05
232U 1.93E+0]
233U 5.72E+30 6| 225E+03| 2.54E+00| 1.53E+01
234U 2.08E+01 6| 145E+03| 1.43E+01] 8.61E+0]
235U 1.59E+HQ0 6| 5.08E-01| 3.13E+03| 1.88E+04
236U 6.48E-01 6] 1.S2E+01{ 4.26E+01] 2.56E+02
237Np 4.70E+02 4 1.67E+02| 2.8IE+03] 1.13E+04
238Pu 2.23E+03 ‘4]  4.08E+06| 5.45E-01] 2.18E+00
238U 1.17E+01 6| 8.00E-02] 1.46E+(}5| B.78E+05
239Pu 1.97E-+04 4] 1.48E+04] 1.33E+03| 5.33E+03
240Pu 1.08E-H03 4] 5.43E+04 1.98E+01| 7.93E+01
241 Am 5.72E+05 3| B.26E+05]  6.93E+(2| 2.0BE+03
241Pu 1.40E+05 4] Z2A8EH0T] 564E+00| 2.26E+01
242Cm 2.30E+01
242Pu 2.05E-01
243Am 5.61E+00
243Cm 1.91E+04 3| 123B+07| [E.55E+00{ 4.65E+00
244Cm 1.91E+04 3] 2.62E+07] 7.28E-01f 2.18E+00
3H 4.13E+02 1l 290E+07) 1426021 142E-02
59Ni 3.22E+Q2
60Co 6.36E+04 3|  6.78E+07] 9.38E-01| 281E+00
63Ni 3.01E+04 2| 3.57EH06] BA3E+00{ 1.69E+01
798e 1.79E+01
90Sr 6.36E+07 2| 1.24EH07] 5.13E+03] 1.03E+04
90Y 5.27E-H06
93mNb 6.98E+HD2
937Zr 7.75E-H02
99Tc $.54E+04 7] 1.6BE-+03] S5.68E+04| 3.97E+05
Total overall charge for radionuclides 2108359




CALCULATION SHEET

PROJECT: RPP-WTP
JOB NO.: 24530

SHEET REV:
SHEET NO.:

0A
55

BY: E. Berrios CALC NO.: 24580-WTP-M4C-FRP-00001

DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table B-9 HLW Chemical Analytes Emissions Feed

Analyte mol mol/mol Na Analyte mol mol/mel Na

Agp 3.24E+04 6.17E-03|NO2 7.96E+05 1.51E-01
Al 330E+06 6.28E-01|NO3 3.69E+06 7.03E-01
As ~ 1.36E+04 2.59E-03;0H 4.54E+07 8.64E+00
B 7.65E+05 1.46E-01{Oxalate 7 9SEH)S 1.51E-01
Ba 2.08E+05 3.97E-02|Pb 3.38E+04 6.43E-03
Be 4.59E+04 8.74E-03|Pd 7.77E+03 1.48E-03
B: 8.52E+04 1.62E-02{P0O4 6.19E+05 1.18E-01
Ca 1.13E+06 2. 14E-01|Pr 1.58E+04 3.01E-03
Cd 2.55E+05 4 85E-02[Rb 1.41E+04 2.69E-03
Ce 3.68E+04 7.00E-03|Rh B.O3E+03 1.53E-03
Cl S91E+04 1.13E-02{Ru 2.20E+04 4.19E-03
CN 3.91E+05 745E-02|Sh 4.38E+04 8.35E-03
Co 4.86E+04 9.25E-03|Se 4.18E+04 7.97E-03
Cr 8.31E+04 1.58E-02|Si 4.30E+06 8.19E-01
Cu 4.81E+04 3.15E-03|S0C4 8.77E+04 1.67E-02
F 1.1 7E+06| 2 23E-01|Sr 3.77E+04 7.19E-03
Fe 3.30E+06 6.29E-01|Ta 1.05E+03 2.01E-04
Hg 3.17E+03 6.03E-04,Te 6.48E+03 1.23E-03]
K 2.11E+05 A4.02E-02(Th 1.37E+05 2.61E-02
La 1.19E+05 2.27E-02|Ti 1.73E+05 3.29E-02
Li 1.29E+05 2A46E-02TIC as CO3 3.18E+06 6.05E-01
Mg 549E+05 1.05E-01|T1 1. 40E+04 2.67E-03
Mn 7.53E+05 1.43E-01|U(total) 3. 74E+05 7.12E-02
Mo 4.31E+04 8.20E-03[V 4.00E+03 7.61E-04
Na 5.25E+06 1.00E+00|W 8.30E+03|. 1.58E-03
Nd 7.50E+04 1LA3E-02]Y 1.14E+04 2.18E-03
NH3 5.98E+05 1.14E-01{Zn 4.08E+04 7.77E-03
Ni 2.60E+05 4.95E-02{Zr 1.05E+06] 1.99E-0]




PROJECT: RPP-WTP

JOB NO.: 24590

CALC NO.: 24590-WTP-MAC-FRP-00001
SHEET REV: gA

SHEET NO.: 56

CALCULATION SHEET

B8Y: E. Berrios
DATE: 12/04/02

SUBJECT: Updated Emissions Run Feed Vector

Table B-10 HL W Radionuclide Emissions Feed

Analyte Ci Bg/mol Na] Analyte Ci Bg/mol Na
106Ru 6.21E+02}  4.37E+06[236U 648E-01] 4.57E+03
113mCd 1.93E+03| 1.36E+07|237Np 4.70E+02] 3.31E+06
1258b 2.03E+05| 1.43E+09{238Pu 2.23E+03] 1.57EH)7
1268n 9.54E+02] 6.72E+06/238U 1.17E+01} 8.24E+04
1291 1.84E+00| 1.30E+044235Pu 1.97E+04| 1.39E+08
134Cs 4.47E+02]  3.15E+06[240Pu 1.08E+03] 7.61E+06
137Cs 9.54E+06 6.72E+10|241Am S.72E+05] 4.G63E+09
137mBa 4.66E+05| 3.28E+09{241Pu 1.40E+05] 9.85E+08
14C 4.13E+01| 2.91E+05{242Cm 2.30E+01{ 1.62E=+05
1518m 6.36E+05| 4.48E+09|242Pu 2.05E-01] 1.44E+03
152Eu 3.05E+03]  2.15E+07{243Am 5.61E+00] 3.95E+04
154Eu 331E+05] 2.33E+09|243Cm 1.91E+04] 1.34E+08
155Eu 1.84E+05!  1.30E+09)244Cm 1.91E+04| 1.34E+08
226Ra 2.16E-02} 1.52E+02[3H 4.13E+02] 2.91E+06
227Ac 1.09E+02] 7.68E+05|59Ni 3.22E+02| 2.27E+06
228Ra 2.25E+01] 1.59E+05]60Co 6.36E+04| 4.48E+08
229Th 9.41E-0| 6.63E+03|63Ni 3.01E+04] 2.12E+08
231Pa 2.40E+02 1.69E+06]798¢ 1.79E+01| 1.26E+05
232Th 4.99E+00[ 3.52E+04|90Sr 6.36E+07| 4.48E+11
232U 1.93E+01] 1.36E+05[90Y 5.27E+H06] 3.71E+10
233U 5.72E+00] -~ 4.03E+04|93mNb 6.98E+02] 4.92F+06
234U 2.08E+01| 1.47E+05]937r T.75E+02] S5.46E+06
235U 1.59E+00|  1.12E+04[99Tc¢ 9.54E+04; 6.72E+08




CALCULATION SHEET PROVEGT: RPPWTE

JOB NO.: 74590
8V-E Barins CALC NO 24000 TPMAGFRP-0G0E
DATE: § zqgubg SHEET REV: DA

SHESET NO: 87

SUBECT: Undalad Emission e Vactor

Appendix C LAW BBI Data



ay: £ Benios
DATE: 12108102
SUBJECT: Uodaled Ermissions. Ren Faed Vector
Taok Namz  Analyte Waste Phase
241-AN-102  106Ru Supernatant
J41-AN-162 H3mCd Supermatant
241-AN-102  1255b Suprernatant
2H-AN-IOZ 12680 Supernatamt
M-ANT2 10T Supematant
1-AN-102  1340x Supematant
241-AN-102  137Cs Supematant
H-ANA0Z - 137mBs Supernatant
241-ANHOZ 140 Supreinatant
241-AN-102  1518m Supematant
241-AN-102  152Fn Supernatant
AUPAN-I0Z 1538 Supernatant
241-AN-102 1558 Supernatant
JA-AN-10Z  226Ra Supernatant
ZE-AN-1D2 22T Superiatant
241-ANH0Z - 22ERa Suipernatant
HIAN-102  229Th Siigeitidtant
241-AN-102 . 2310 Supematant
24L-ANCI02 Z232Th Supermnatant
241-AN=102 2334 Supwinatant
241-AN1027 233U Supernatant
AT-ANCI0Z 234y Supsrnatant
J41-AN-102- 235U Supernatant
24T-ANCI2 238U Shipernatant
241-AN-1G2 23TNp Siipematant
241-AN-192. 238Pu - Supernatant
241-AN-102 -2380 Supematant
Z4TANGIL 236Py Supernatant.
HLAN-I0Z 24000 Siipetriatant
241-AN-102- 241Am Supematant
FR-AN-T02 TPy Supéritant
Z41-AN-102 242Cm Superratant
AL-ANGIOY 2R Bupermiatant
FAEANSIGL  23Am Supernatant
291-AN-102 243Cm Supernatant
241-AN-162  244Cm Supertiatant
Z41-AN-02 3H Bopernatand
241-AN-H02 59N Supematant
24-AN-102  60Ch Suprernatant
241-AN-10Z 63N Supernatant
241-AN-182 798e Supernatant
241-AN-102  905r Supernatant
241-AN-102 . 90Y Supermatant
241-AN-H0E  93mND Supernatant
241-ANGI02 93Zr Supematant
241-AN-102  99T% Supernatant

CALCULATION S8HEET

Taventory

LI3EM G
LSTEH2 Ci
BHSEH G
4. BTEHO0 Ci
46001 T
ZATEHO0 C
LAGEDE i
{38E+06 C1
2498400 O

26REH04 Ci

3095400 Ci
TR O
4.088302 Ci
LBEOSL
330501 O
AASEHTC
LESE02 Ci

"8.90K03 Cl

7ARE.04 Ci
329602 Ci
1ASEOTCy
278B02Ci
FUBD3C
900804 O

-5.568+008 Ci

543001 Ci
246802 Ci
1775301 Ci
1I2EH0 T
S B3EH2 CH
284F401 Ci
LSOOG
2AEHLCH
LBEHECE
127601 Ci
9.94E01 C
Z26EH0C
1.74H00 C
LTBH2 CL
1L.64E+02.CI
ZI4R400 &

- TOTER0SCH

ZITESQS TS
LI9EHL €t
3esirol G
4958402 O3

{nventary

iinits

Basis

T

Sk

mggnmwgmgmﬂﬁﬂﬂﬁﬂWGOQO%GOOOOmg

SHEET NO.: 58

Lé.g/ml,
Legiml
{6gmi
1LegmL
1.43 piid.
16 g/ml
{d6.giml.
gimb

143 ghmd.
1.6 g/mi.

v gml
4% ghml
143 gmi,
t&eiml,
1.6 gimi.
Lé:giml
L6g/mi.
1.8gml
LA3oiml
1.46 p/mi.
146 gmi
146 giml.
145 gmL
146 ghnl
1.6 gimL
141 g/mL
146 giml.
141 gl
141 imd.
143 gimlL
1AL ghml.
1.4% gl
141 piml.
143 giml.
{45 g/ml.
143 g/l
143 gimb
1.6 pinil
143 g/l
1.6 g/l
1.43 g/mbL
1.46 g/l
L6 g/l
16 gnil
141 g/mt.

Pensity ~ Density Units  Volume. Volame Units

571K
I571kL
ISTIRL

3571 K

ISTVEL
387 EL
3571&L
3571 kL
3571 KL
BT kL
3571 kL

2£%1 1Y
33id K

3571 KL
3571 kL
ISTTRL
357
3571 kL
ELEER S
35TLEL
3571 ¥
ISTAL
3571 KL
I
UL
35T KL
3STLHL
3571EL
3T AL
3571 KL
3STIEL
357LAL
ISTLEL

3571 kL

BITHL
ISTHRL
3STEAL
3STLRL
571K
IS714L
3STELL
3S713L
3STHEL
ISTIRE
ISTIHL
35T
ISTLEL

Concentration

321E-08 wCifp
AME0T wCig
1.605-07 nCirg
9.028-04 uCify
GOOB-05 uCilg
4.03E-04 uCilg
283E02 uCilg
- iy
492604 uCilg
4.97E+00 uCify
LI0E-03 ulliip
138E-01 uCilg
$08E-02 oCirg
3.99E-08uCilg
612807 4Cilg
GAOE-05 uCig
J08E-06 uCig
1.656-06ulivg
LS6EH7 ulify
6.398:66 uCilg
TEIEO5 Uiy
SAVE-G6uCig
LISENT uCily
LRELT uCHe
LOIE03.0Cly
1O8E-040Cidg
437606 ulig
351803 vCirg
G:18R-04-uCHy
1.12B-00uCe
S31B-03.wCug
3.01E-84 301
4.352-88 ulirg
4A0B06'uCilg
2.30B-08 uClig
LOTE04 iy
ATH04 uCilg
L23E04 uCifg
SIUB02 uCiig
3SE-02uClig
4.22E-04 uCi/g
5.75E+01 uCilg
wlilg
392803 uCifg
737803 4CVg
SI9E-B2 uCify

Concentration Units

Dacay Date

Jan 1.2001 12:00AM
Jatr 20011 2:00AM
Far 12001 12:00AM
Jan 12001 12:00AM
Jan 1 2001 12:00AM
Jan 12001 12:00AM
Jan 1 2001.12:00AM

Jan 1 2001-12:00AM

Jan £ 2001 12:00AM
Jan 1 2001 12:00AM
Jan 1 2001 12:004M

Toow A TS A ML
2@l A CEIURARE

Jan T 2001 1200AM
Jan 1 2001 1100AM
Jan 1200 FZ00AM
Jan 1 2001 12:00AM
Tan 1 2001 12:00AM
Jan 12007 (20048
Jan 12007 12.00AM
Jan ¥ 2001 12200AM
fan 120041 200AM
Jan'l 2601 12:00AM
Jan 1 2003 120040
Jan 1 200V 12:00AM
Jan F200112:00AM
Jan 12001 12:00AM
Jan 1 2000 L200AM
Jan 12001 1200AM
Tari § 2001 $200AM
Jan 1 2001 12:004M
Jon 12001 L2:00AM
Jar 1 2001 1200AM
Jari 12601 12:00AM
Jar: 1 2001 12,0040
Jan 12001 12:60AM
Jan 12001 12:60AM
Jan 172001 12:00AM
Jan 12001 12:00AM
Jan 12001 LL00AM
Jan 12001 12:00AM
Jan 1 2001 12:00A0M
Fan1.2007 12:00AM

- Jan § 2001 12:00AM

Jan LI0OL1Z00AM
T 2001 12:00AM
Jarr 12008 1200AM



CALCULATION SHEET PROJECT: REEWIP

SOBNO.; 24508
8Y: £, Bervios . . GALG NG 245800 TRMACERPIGONT
GATE: 12/04/02 SHEET REV. DA
SHEET N1 88
SUBIECT: Updated Emisslons Ru Faad Vadlor
TarkName  Analyte Waste Phiase  Tuvenfory  Inveniory Basis Donsity | Denslty Unlts  Voleme Volmne Unlts  Concentration Conceatration Units Decay Bate
) ‘ Uniis : S
Z41-AN-102 Ag Supematant - 209E01 kg S A2 gmi 3571 L + 238400 up/g Jan 1 2001 12:008M
HLAN-I02 Al Supernstant 4, B0E+04 kg 8 E46-o/ml, 357t kL 9208403 gy Jan 12000 1Z00AM
24L-AN-102  Ba Supernatant LOSEO2 kg g 1.42 g/mL 3571 kL 212801 ugfy Jan 12001 {2:00AM
ALANIE  Be Supereatent 1088401 kg S 1.46 g/, 3571 %L 2051400 vl Jan 12001 12:00AM
241-ANAIRZ  Bi Stipeiviatanit TBSEHL Teg T8 1.6 g/mi. 3571 KL 3.13E+01 ug/g Tar 3 2007 12:00AM
WELANI0? Ca Supersiaiant LOOEH3 kg b 1.46 giml, 5714 3.088+02 ugly Jan 12001 1 L00AM
AN Od Supernatant 2085+0 kp g 146 g/miL ISHKL 40040 uply Jan 12001 12:00AM
HeAN-102 Supernatint LI17EHM kg b 1.48 g/mi, I5TIRL 2HEAO3 ug'y Tan {2001 12:00AM
4TANID2 O Supernatant 8. 64EH02 kg 5 L6 g/ml ISTVRL LE6EA02 uply Jan:l 2001 12:00AM
HAEAN2 Co Suipernaiant SA1EH0 kg S 146 g/ml. . I57LEL LI9E+01 uglg Jan 1.2601 Y2:00AM
O PALANLIGZ F Supervatarnt ZIBEH kg S 1.46 g/mlL 357TRL 4.18E+02 ugfe Jan 1:2001 12:00AM
A1-AN-I0Z Fe Supernsfant 1A3EH2 kg 5 145 gial. 3571 %L 2 TAE+0T uglp Jan: 12001 T200AM
241-AN-192 Hg Supernstant O.B0E kg TE 1.6 ¢/mL 3571k O.00B+00 ng/g Ian't 2001 12:00AM
W-AN02 K Superastant TR kg 3 1.46 gfmL 3571kL 1498403 ug/y Jan | 20071:12:00AM
241-AN-102 Iz Supemitant 5.93E+00 kg 1E 16 giml 35T KL 1I0BEH00 uglp Jan-1 2001 12:00AM
241:AN-102 L Supematant 2.095+01 kg 8 1.42 plval. 357 EL 4. 2360 ugly Faf § 2001 12:00aM
AN Mg Superaatant Y1402 kg S 146 afml. 3ETI L ZARE+D L uglp Jan'T 2007 12:00AM
241AN102  Min Sipretmatart FHEE+G ky 8 148 g/ml, 357HEL 1356401 ugiy Jart 2001 1Z:00AM
241-AN-102. Mo Suptrnatant 1738402 kg S 1d6g/ml I5TERL 32640 ngly Jan F200T 12:00AM.
241-AN-102 Na Supernatant T.OAEA05 kp S 1.46: g/l IFTY KL L5ZEH0S ugfp Jaw ¥ 2007 V200AM
AN W Supermatant ZO%EH02 ky s T4Zg/mL kLYAE < 4238+ uplg Jan'l 2001 12:00AM
241-AN-102 NI Supeimitant LRG3 g § 1.46 g/ml, 3STEKL 2.64E402 ug/g. Jar £ 2001 1Z00AM
2ATAN-102 NOZ -+ Bupernatant ZIEHIS kg 8 1.46:p/mb. 3371 kL SAEHM ugly Jan 12001 T200AM
UI-AN-102 NO3 - Bupesmatant TAREHOS kg g LAb.g/mi 357 EL 1AOR+05 gy Jan 12001 12.00AM
41-AN-102 . OH Superdatant 174844 kg S 1 AGpiml, 3571 kL TATE+3 ugly Jan 12000 1 2:00AM
241.AN102 Ph Supernstant SASEH0Z kg 3 146 g/ml. 571 kL LO4E+02ugly Jon 12000 LEODAM
2ALANTOR . PO4 Supernatant 1798404 kg g FAGg/ml, BTIKL 3430503 uglg Jan 2001 $2:00AM
H4I-ANGSZ S SHperratant 7.24E401 kg s fdlgml ISTLAL L4301 ugln Jan i 2001 12:60AM
E-ANI02 804 Supernatant 5461504 kg s tA6g/ml 387Uk LSS upe Jen 1 200112:00AM
HT-ANI02 8 Supepnatast 725K 00 kg C gml 357HXL ug'g Jant 2001 12:00AM
JAPANI0Z Ti Supetaatant 2.096+01 kg 5 142:¢/inL I EL 4 23B+00 uply Tan Y2001 12:00AM
281-AN-102 TICasCO3 Supematant 2.6SEH0S kg 5 146, gimiL, 3571 kL S:08B+04 agly Tan 1 200F 12:00AM
241-ANE2 UTOTAL  Superratatit TI6EH01 kg 8 146 ghmi. ISTLRL TR0 bugly Jan T 2001 1E00AM
24-AN-IBE ¥ Supcraatant LOSE+HO2 kg 8 14X ghnl ISTLRL 2025401 uplg Jan F 2001 12:00AM
2L-AN-1G2 Zn Stgmatant 2,095+ kg s 1.4 gl 571K 42FB+000glg : Tan £2001 TRU0AM
24LAN-I2 2 Supematant 328F401 kg S 146 gt ISk 637EH0 ugly Jant 2081 FRO0AM
281-AN-103 10GRn Salt Cake LADEBACi s 158 g/ml. 1533 kL 497E08uCiig Jan 2001 12:00AM
| 241.AN-103  1D6Ru Supematant BOREQS Y TE Lo giml, 883 kL 321808 0CYg Fen 12600 12:00AM
i 241-AN-I0Y 13mCd Salt Cake 1272 CH T8 1.58.g/ml 1533 L 452802 uCifg Jon 12001 T200AM
- 4LAN03  VE3mCd  Supematant TIEH0L O TE L6 ghnl. 1REF R 2BE02 uCig Jan V200112 00AM
Z41-AN-103 12586 Salt Cake 6.978+01-Ci TS 138g/ml 1533 %L 248682 uCifg Jan 12001 12:00AM
241-AN-103. 1258k HBupernatont 4B CI T8 1.6 g/mi. B8 xb 160E-02 uCilg Jan- ] F00LTRO0AM
2A1.ANGI03 1268n Salt Cake 3S0B400CH T8 1.58 gl 1533 kL §40ED3 ulilg Jan T 2001 12:00AM
241-AN-103  1368n. Supernatant 142501 Ci S 1.49:g/ml 1883 %L 5.83E43 wlilg Jan 2003 12:00AM
-AN-JOY 1290 - Salt Cake LB G T8 1.58 plul, 15334, LIZED4 uCilg Jan 12001 12:00AM
241-AN-103 1291 Supermatant 09801 Ci 8 1.4%g/ml 1R8I XL 2.548:04 wCiy Jan L2003 12.00AM
241-AN-101  134Cs Salt Cake 304801 CF TS 158 wml. 1533 %L 1.68E-63 uCifg Jan | 2001 1:00AM



CALCULATION SHEET

BY:.E: Barrfog
DATE: 1204102
SUBJECT: Updated Emissiing Run Feadd Vedtir
Tank Name  Analyte Waste Phase  Tnvestory  Tnventory
» . ~ Units

241 AN-103 13405 Supernatant 1OIEB8 s
FALAN-IO3 13Ws Salt Cake CHIEHDS
HA-ANA0 137Cs Supematent 1.22E+06 Ci
241-ANCI03 137mBa Balt Cake 5420405 G
AN 13 TBa Supermatant L168408 Ci
MEAN10D W0 Balt Cake F28B431 Ci
241AN-103 140 Supeinatant SSTEDI Ci
ALANIDE 18i8Sm Salt Cake 2I6ED4 Ci
HLANI0S 1518m Supernstant L2SEHD4 Gy
2ALANID3. 152En Salt Cake 65300 Ci
Hi-AN-10} 152 Bupematant ATIEHOCE
24T-ANAHIE E54En Salt Cake FOEEH0Z C
1-ANI03 (548w Supernatant G26EHOT Ci
241-ANAOS 155Eu Salt Cake 21401 Ci
(ATANI03 155y Supematant 3ABEH0Y LY
241-AN-103  226Ra SahtCake ZOIE04 Ci
HLANGGE 226Ra - Supematant LSV E-O4 O
Z41-AN103 - 227Ac Salt Cake L3R
2ALANADY P74 “Supematant .8TE04 T
2AL-AN-103 | 228Ra Supernatant 33O Y
241-AN-103 228Ra ‘Balt Cake 5.73E01 Ci
C24V-ANL103 220Th - Salt Cake LI3EDLC8
B4LANI03 2297k Supermatait TIE0IC
241.ANIY: Z31Pa Salt Cake . (TLISEGICI
CALANGOY 23Ps Supematant & 1ST03Ci
241-AN-103. 3327h Salt Cake -7.00E-02:Ci
WEAR103 . A - Supernatant S.69ED4 Ci
J4T-AN-103 232U Salt Cake ADIERZCH
UELAN-103 - 230 Supernatant §.67E04Ci
ALAMAGY 233U Seif Coke LSBT
H-ARASY 2338 Supematant LSSEDE Ci
2A4ANA03 34U Ralt Cake FREHT O
241-AN-103 233U Suserstant 1265493 Ci
241-ANI03 235U Salt Cake 22603 CH
UTANIS 238U Stipernatant 48805
245-AN-103 236U Salt Cake SADED3 i
2E-AN-103 236U Siipetrintant LREO5CE
4EANEY 237Np Salt Lake S.7E01 C
24LAN-03 237Np  Supematant 1SIEMCE
241AN-103 238 SeltDake Z2SEOLCE
241-ANIY3 238Pu Supematant SOE02CE
41-AN-H03 238U Balt Cake 456802 Ci
241-AN-103 2381 Supematant GRGE04
241-AN-103  238Fu Salt Cake 444E400.Ci
241N 230Pu Supematsnt 89384 Ci
241AN-103  240Pw Salt Cake 924801 Ci
241-AN-102  240Pu Supematant’ 2H7E-01 Ci

ggmmm:mggg;’}@aﬁnmma
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PROJECT: RERMWIP

JOB ND 24500

CALG NO.: 24500 W TP NIC-FRP-00001
SHEET REV: 08

SHEET NOL BT

Baosls Denslty  Penshey Units  Velume Volume Units  Conceatration

L6 glmL
1.6% gk
149 g/imL

wmk.

- gimk
1538 ¢/l
1:4%.g/mL
1,58 g/mL

1.6'¢/ml
1,58 g/mlL

Lé-g/ml
6% giml.
145 g¢/ml
1.69 gl
149 gimil.
158 g/l

1.6 g/ml.
158 g/mL

L& gml
: 1.6 giml.
< 158 g/mL

LS8 il
Cifgml

158 g/mL

L6 gheal.

L58 gfmi.

149 g/ml

169 g/mi.

149 a/ml

169 giml.

LA g/ml.

1.69 g/l
149 giml.

.65 gmi.

1A% gl
Y6 giml

149 g/ml,
SEgml

1.4% g/mi

169 gfmL

LA9 g/ml.

169 gfmi

1.49 gimk.

1.6% g/l

1.49 g,

1.69-giml.

1.49:g/mb

MOFAEOROUEEOmOEOTONAG IS de Y

1883 kL
1S33.kT,
1883 ki
1533 kL
1283 kL
1533%L
1883 %L
153 kL
18831
1533 kL
1983 KL
53301,
1#R3 KL
1833 KL
1883 %L
SIS KL
B33 EL
1533 KL

1883 KL
1883 %L

[ ER I
15336

I883 KL

1533 kL
1883 K1,
33 kL
1883 KL
153340
188 KL
1533 5L
1885k
1333 KL
1883 kL
1533%L
183 KL
1531 6L
1883 kL
1533 KL

A8B3KL

1533 &L

AABB3KL

1533 kL
R83 KL
15134
1883 %L
15334
1883 KL

403E-b4 uwCifg
2. 4E02 uCivg
5.12B402 uCHg
uCly

. uCilp
1.8BE-02uCifg
2.13E04 60g
THEHI0 wCifg
ATEHG ulily
2E03 uCilp
1 30BA03 wCi/g
SI0ED2 uCiy
267E02 uCilg
3048402 wCifg
1 45E-02uCidg
9. 28B-08 uCi/p
5.998-08 uCifg
546507 uCily
332607001y
1.328.64 ulfg
204E-04 uCify
4. 74B-06uCilg
JOBEDE uCiy
2.83B-06 uCilg
1LESE06 uwlilg

" 2ARE-05 uCilg

A05E-DTuCilg
S028-4:uCiig
362807 uCilg
238563 uCig
FABE-B6uCiig
8.42F04 uCiig
526887 uCivg
3278405 wCiig
2.04E08 uli/g
452E8-05 uCifg
JH7E-08 uiig
285504 0CHg
147805 uCilg
2E03 ulifg
210803 uCify
6,59E-04 uCilg
4.135.07 uCifg
4058-02 uCilg
4. 1SED4 U0

244802 uCHy:

866808 uCilg

Concentration Halts

Drecay Date

Jan 12001 12:00AM
Jan:1 2001 12:00AM
Jan 1 2001 12:00AM

Al 2001 IR0RAM

Jan 1 2601 12:00AM
Yare 20011 2:00AM
Jan 12001 12.00AM
Jan 1 2001 12:00AM
Jon V20OT 12:08AM
Jan 12001 12:00AM
Jare 1 2007 T200AM
Jan 1 2001 12:00AM
Jan 1 2001 $Z:00AM
Jan 120004 2100AM
Jan T 200% 1R00AM
Jan § 2001 12:00AM
Tan 1 2000 12:00AM
Jan § 2001 1200AM
Jan 17001 12:00AM
Jun 12001 12:00A04
7an 2008 1 2:00AM
Tare'1 2001 Y2:00AM .
Fare L 2001 12100AM
Far 12001 1Z00AM
160 L2001 12:08AM
Jan, 12001 12:08AM
Jan 12001 12:004M

. Jan L2001 12:00AM

Jan 12001 12:00AM
Tar {2001 15:00AM
Jun. T2001 12:00AM
Jarc | 2001 TL00AM
IR 1200 T200AM
Jon B 20011 2:00AM

-Jar 12001 12:00AM

Jan 42001 F2B0AM
Jan: | 200L12:00AM
Jan 12001 12:00AM -
Jain 12001 12:00AM
Jan 12001 T200AM
Tan 12001 12:00AM
jan 12001 12:00AM
Jan 1°2001 12:00AM
Jan $-2801 12:00AM
Jan Y2001 12:00AM
Tan 12001 12:00AM
Jan 12001 12:00AM



8Y: £, Berrins
BATE: 12604002

SUBJECT: Updsated Einissions Run Fred Yertor

Waste Phase

Tank Nama

241-AN-103
FAT-AN-103
241-AN-103
241:AN03
J41-AN103
JMLANWLO3
W EANL03
HLANIOY
241-AN-103
24 1-AN-03
241-AN-103
241-AN-103
241-AN:103
241-AN-103
241-AN-103
241-AN-103
241AMIBY
HT-AN-ID
241-AN-103
241-AN-103
HEANGI8)
241-ANI03
TALANHD3
FALANSHI
25LAN-103
241-AN-103
24LAN-D3
241.ANI03
241-AN-103
2BLAN-103
241 AN-103
241AN-1D3
24 1AN-103
241 AN-103
F4TAN-10Y
241-AN103
241AN-103
241 ANA101
24LAN.18Y
241-AN-103
241:AN-163
241-AN~103
241 AN-103
241-AN-103
241-AN-103
F41-AN-102
Z41-AN-103

Analyfe

24TAm
245 Am
241
Z41Fn
2452Cm
UHm
243y
242Pu

- 243 Am
T 243Am

223Cm
243Cm
H40m
244Cm
k)

k)i
SONi
higet]
65Co
630
63N
63N
H5e
T95¢
bt
03¢
Y
HY
PImin
hieiateid
93Zx
937
25Te
oFTe
Ag

Ag

Al

Al

Asg

As

B

B

Bz

Ba

P

Be

Bi

CALCULATION SHEET

Sait Cake
Supematant
Salt Cake
Sapematant
Salt Cake
Supernatant
Salt Cake
Supernatant
Salt Qake
Supernatant
Salt Cake
Supernatant
Salt Cake
Bupsrmatant

Balt Coke

Supernatant
Salt Cake
Superastant
Balt Cake
Supermatant
Balt Cake
Supertiatant
Salt Cake
Supernatant
Balg Cake
Supematant
Salt Cuke
Supematant
Salt Cake
Supernatant
Baly Cake,
Supemsisnt
Sait Cake
Supernatand
Salt Cake
Supemnatant
Salt Cake
Supemalunt
Salt Cake
SBupematant
Salt Cake
Supefnatant
Supernatant
Salt Cake
Salt Cake
Supernatant
Balt Cake

Inveniory

LAOTEAO1 £
GI6E+00 Ci
LAIE0] i
320B+00 C
208502 G
LITEO2Ci
D ALE05 Ci
ZABHOS Ci
TR0 Ci
615504 Ci
LE3ED Ci
LATED3.C
226562 Ci
LO4ED2 Ci
GOTESOUCH
LO4RH00 Ci
4245400°Ci
SIBOVC
2308401 3
LRIRDLC
4028402 C
767BH01CH
649801 Ci
LAFEHI0 G
TATRICE
1.06B401 G
7376403 Ci
LOGEH T
2300401 G
1338401 Ci
3208401 G
LAGEH0L T
43EBH02 G
LSSEH2CE
408501 e
3B kg
L6IEH5 kg
5648404 kg

Iaventory

Units

169E+H2 kg

14TEHZ kg
A72EHL kg
1L50B+02 4y
TI6EH0 ke
S44EH0L kg
SALEM 0 kg
7.355400 kg
LESEHOD kg

PROJECT: BPRWIR

| JOB NO., 24500

CALC NO.: 24560 W TP MACERP-D0001
SHEET REV: §A

SHEET NO.: 1

Basle Density  Density Units  Volume Volime Units  Osneentration  Concentration Elnifs

1469 gl
149 g/ml.
169 g/mL
149 gfmt,
1.69 w/mi,
149 giral.
169 g/ml.
1.48 ghel,
1.69 giml,
149 g/mlL
1.69 gimL
1.49 ginit,
1.6 g/l
1.4 gfmt.
169 gml.
1A% gl
158 gfml
1.6 g/mL
169 gimi.
145 g/ml
158 g/ml
1.&p/mL
LB ghol
149 g/ml,
1.69 g/ml,
149 grmol
iy

gml
1.58 gl
1.6 g/mL
1.58 g/,
16 g/mL
i.62 g/mL
149 g/l
1.69 ghul.
TAS g/ril.
173 gl
148 g/l
1.6 g/mL
145 gl
172 gmi.
148 g/mL,
148 g,
169 ghml.
1.69 ghnl,
1R giml,
1.69 gk,

mmmmwmmmwwwmmmmggﬁgnnwmwaggmwﬁﬁwmmqmnmnmnmnmmmm

1533 kL
1883 KL
1533 KL
1883 &L
1533 XL
1883 4L
1533 %L
1883,
1333°KL.
1883 kL
1533 KL
1883 K,
1533 kL
BRI KL
1533 KL
1883 kL
1533 kL
1883 kL
1533 4L
1883 kL
1533 %1
1883 K1
153y
188342
153351
1883 &%
5335,
138341
153350
1883 40,
1533 KL
18I KL
1533kL
1883k,
1533 KL
1883 KL
1533 4L
18831
I533%L
1693 5L
15333
1883 kL
1883 KL
1533 %%
153318
1882 %L,
1533 XL

354803 uCify
3.83E.03 uCi/g
472603 uCilg
L34E-03 uCirg
186804 uCifg
7.38E-06 uCi/g
8.59E-07 uCifg
8.79E-0% wCifg
36TE-D6 uCilg
257807 uCifg
1B1E-85uCilg
§S56F0T uCifg
1.32E-04 uCilg
BI2E-06 uCig
230803 uCilg
8.528.04 uCilg
LS1EA3 uliy
123E-04uCvg
TS9EQ3 uCilg
758803 uCifg
143E01 uCirg
305E-02 uCifg
231504 uCilg
3.88E-04 uwCi/g
2AIEA0G uCife
1L28E-D2uCifg
uCifg

uCig

CBI9E3 ulifg

3.29E-03 wCifg
1I4E-02 uCifg
TITELD wCilg
1 A4E-QL uCify
LO7TEQ wCig
15280 ugle
138401 ugle
6130404 uplg
MBS ug/g
SSTEHO uplg
S28E+01 uglg
TR1EHY uglg
533EHT uplg
2,648+ uglp
2.79E+0Y ugly
279EM 0 ugle
Z.045+00 ug/g
5.A5TEH T ugfp

Drecay Date

Jan 12001 12:00AM
Jan 12001 12:00AM
Jan | 2001 12:00AM
Jan 12001 12:00AM
Jen 12004 12:004M
Jam 1 2001-12:00AM
Jan 12001 12:00AM
Jan 12061 12:00AM
Jan 1 2001 12:00AM
Jan 12001 [200AM
Jan 12601 12:00AM
Jan 120011 2:00AM
Jar 12001 12:00AM
Jasi 12061 12:00AM
Jarcl 2001.12:80AM

- Jan 12001 12.00AM

Jan 1 2001 1 2:00AM
Jar 12001 12:00AM
B b 200V 12:00AM
Jan 120010 12:00AM
Taiy 4 2001 12:00AM
Tan't 3001 12:00AM

Jan F200112:00AK4

Jane) 2001 12.00AM
Jan 1 2001 T2.00AM -
Jan 1 20011 Z:00AM
Jan 1 2008, 12:00AM
Jari 2001 12:00AM
Jeri 12601 12:00AM
Jari T2001712:00AM
Jan T 2000 12:00AM
Jari V2001 12:00AM -
Jan F200T 1 L00AM
Jan | 001 12:00AM
Jan 12005 1R00AM
Jan F200Y-12:00AM
Jan 12001 12:00AM
Jare ] ZﬂQLi:IIZ:GOAM
Jann 12001 12:00AM
Jan 12001 T2:00AM
Jan: 13001 12:00AM
Jan 1.2001 12:00AM

Jani 12001 L200AM

Jan 1 2601 12:00AM

Jan 12001.12:80AM

Jan 1L200112:00AM
Jan 1 2000 12:80AM



BY: . Berrion
DATE 1204752

CALCULATION SHEET

SUBJECT: Undated Emissions B
Tabvk Nawe  Anzlyte ‘Waste Phase
2HEANIDY B Superriatent
AN Ce Balt Coke
Z41-AN-103 Ca Supernatant
HI-AN-H3 Cd Siperpatant
4 LANGEGS 4 Salt Cake
AN Ce Supernatant
241AN-I03 Ce Salt Cake
AAN-TY O Baft Cake
ALANIDS QO Sutmatent
ALANAIDS 0N Supernstant
HLAN-103 Co Supsmatant
4T-AN-I0 Co Balt Cake
Z4TAN:I0Y Or Supematant
EAR-T03 Cr Salt Cake
HMEANIDY s Salt Cake
CALANAGDS Qo Supermatant
HLANI0Z F Salt Cake
MLANG F Supematant
HIANI83  Fe Salt Cake
A1AN-10Z Fe Sapetnatint
24LAN-10T Hg Salt Cake
H-ANG03 Hp Supsmatant
 ML-ANGOY K Sait Cake
HLANA03 K Supématant
HEANIS La Salt Catie
241-AMNGI03 Ea Supernuiant
J4TAN-103 . Li Supernatant
241-ANVI03 L Salt Cake
ZAN-I0 Mg Supematint
241-AN-103 Mg Salt Cake
HLANGE Mn Salt Cake
ZATANIOY M . Supernatant
AN Mo Suit Cake
241-AN-103 WMo Supematant
245AN16)  MNa Salt Cake
241-AN-183 Na Supematant
243-AN103 Nd ‘Stpernatant
ZALANI03 N4 Sait Cake
241-AN-103 NI Salt Cake
241AN-H0T NI Suinematant
LAN-IO3 NO2 Salt Cake
HILANGE NO2 Superhatant
Z4L-ANGI03 NO3 Salt Cake
A1-AN-103 HO3 Supernstant
241-AN-103 OH Salt Cake
H-AN-103 OH Supernatant
241-AN-103  Oxalate Supematant

FATEYO2 kg
3.80E402 kg
LATEHOZ ¥

3. 89E+0 kg,

2.54E+00 kg
LATE+DZ ki

LEIES0T kg

L3 E+H04 kg
179E+04 kg
2.84E401 ky
L9OYEHOT kg
1 24E+02 kg
[ AERBS Ly

1.06E+83 by
LAGRY ke
LE9EAY kg
14980 kg
2285403 ke
Reatitlica
LAOE+0L kg
7ET kg
466500 kg
F00EH08 ke
LGBEHOd kg
3B H04 kg
8 44E401 kg
2 kg
4E5EF0 kg
1LATEH g
1ATED kg
1778402 kg
1776401 kg
1478401 kg
Li1EHI2 ke
220R+02 kg
SS1EHIS Re
508505 kg
LETEAOZ kg
LE9RH02 kg
33BEHOT kg
2.04B+01 kg
LRAEH0S kg
309EHS ke
4.0BEHS kg
31SEH0S kp
LO3EHS kg
1SEEHS Iy

- 230E400 kg

Inventary Inventery

Units

PROJECT: REEWIE

DB NG, 24550

CALE NO. 24500 WTP-MAC FRR.00001
SHEET REV: 08,

SHEET NO. 82

Basis Density  Density Units  Velume Volume Units  Concentration

148 ghnl.
1.69 gfml,
148 ghml,
148 gmL
.72 g/ml
1.48 pfmlL
1.6% gk,
172 gl
148 giml
1.49 g/mt.
t49 g/l
172 g/ml

148 gmb
L7k
1.69 g/mL
148 gl
172 gl
148 g/ml,
169 gimt.
148 gml.
gt
L6 gml
$.72 genl.
f A% ghml.
A49.g/ml
. LGyl
LA%gimL
1.7ZgimL
}AS gl
169 @il
1:6%.g/mi
148 gl
189 g/mE
148 g/mL,
172 gmL
148 g/ml.
1AS giml.
169 gfml
169 g/ml.
148 gml
172 gfml.
1.48 ghml,
1.72 pimL
1.48 g/l
169 giml
1.49 giml,
16 gml

gmmmmwmmmmmmmmmmmmmmm;})wmmgmwmmmmwmmwmmwwwwmwmww

18835
1334

1883 KL

883 KL
1533 4L
1883 KL

1533 kL

1533 KL
1883 kL
1883 kL
1283 kL

1532 KL

1882 41,
1533 1L
1533 %L
1883 KL
1533KL
1881 K1,
153341
18831,
1533 KL
18834,
1533
188311,
1533%,
1883 k1.
1883 KL
153338
1883 %L
1533

B Lk ch i

1883 KL
15S33KL

1883 KL

1533.kL
1883 kL
1883 kL
IS3FRL
1533 &L
1883 kL
1853311,
1883 kL
133340
1883%L
15334
1883 KL
1883%L

S.2BE40 uglp
1285802 ugig
$.28E40] ugiy
3.55E300 bp
QGZEHO uyly
3.28E+01 vyp
S5THLugly
3.92E+